


Still Another Hydro -Aire Product for 
the Aircra ft and Missile Industries 


Hydro-Aire, producers of controls for every basic airborne system, 
has developed a family of pneumatic-powered, solenoid controlled, 
gate type hot air shutoff valves. Precision fabricated of stainless steel, 
with piston rings of S-Monel. The valves are extremely reliable, have 
minimum leakage, with positive on-off action under one second. 


Performance and specifications: 


Line size range: to l’/4". 

Inlet pressure range: 10 to 210 psig. 
Ambient temperature: — 65°F to 400°F. 
Line temperature: to 730°F maximum. 


Solenoid : 18 to 30 volts, DC. 
Status: Fully qualified. 
Design and engineering 
specifications: Available. 


Investigate these or other designs for help in solving your control problems. 


Engineers: Interesting opportunities are available. Write or call Mr. Douglas 
Nickerson, Chief Engineer, 3000 Winona Avenue, Burbank. 








With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


SARGENT 

FACILITIES 

Research 

Design 

Development 

Testing 

Qualifying 


Manufacturing 
including — 

Machining & Grinding 
Heat Treating, all types 
Plating, all types 
Inspection 
Assembly 


SARGENT 

BUILDS 

Servo -Systems 
Hydraulic Systems 
Integrated Packages 
Hydraulic Actuators 
Hydraulic Valves 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 
Ball Screw Actuators 
Gear Actuators 
Gear Accessory Boxes 
Electronic Systems 



AVIATION CALENDAR 


Feb. 3-5-1960 Winter Convention on Mili- 
tary Electronics. Institute of Radio Engi- 
neers, Biltmorc Hotel. Los Angeles. 

Feb. +6— Golden Cate Metals Conference 
on High Strength Steels, American Soci- 
ety for Metals. Fairmont Hotel. Sail 
Francisco, Calif. 

Feb. 10-12— Seventh Annual Solid-State Cir- 
cults Conference, Philadelphia, Pa. Spon- 
sors: Institute of Radio Engineers: Ameri- 
can Institute of Electrical Engineers; Uni- 
versity of Pennsylvania. 

Feb. 16-17-Third annual National Missile/ 
Space Conference and Dr. Robert II. 
Goddard Memorial Dinner. Sheraton Park 
Hotel. Washington, D. C. 

Feb. 16-18— First National Symposium on 
Nondestructive Testing of Aircraft and 
Missile Components, Hilton Hotel, San 
Antonio, 'lex. Sponsors: Southwest Sec- 
tion, Society for Nondestructive Testing; 
Southwest Research Institute. 

Feb. 18-19— Symposium on Engineering As- 
pects of Magnetohydrodynamics. Univer- 
sity of Pennsylvania. Philadelphia. Pa. 
Sponsor: American Institute of Electrical 
Engineers' Basic Sciences Committee. 

Feb. 25-26— Seventh Scintillation Counter 
Symposium, Hotel Shorcham. W ashing- 
ton. D. C. Sponsors: American Institute 
of Electrical Engineers; Atomic Energy 
Commission; Institute of Radio Engi- 
neers; National Bureau of Standards. 

Mar. 7-8— Fifth Annual Business Aircraft 
Safety Seminar. Dearborn Inn. Dearborn. 
Sponsor: Flight Safety Foundation. 

Mar. 9-10— Symposium on •'Processing Ma- 
terials for Re-Entry Structures,” Miami 
Hotel. Dayton. Ohio. Sponsor: Midwest 
Chapter. Society of Aircraft Material & 
Process Engineers. 

Mar. 9-11 — Conference on the Mechanical 
Properties of Engineering Ceramics. 
North Carolina St3te College. Raleigh. 
N. C. Sponsors: North Carolina State 
(Continued on page 6) 
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Engineering notes from the 

HMD REPORTER 

By STANLEY M. INGERSOLL, Capabilities Engineer 


REPORT NO. 1 



A new advance in pressure switching is embodied in our TR 2065. 
Through the use of solid state switching circuits*, SMI has developed a 
pressure switch which is extremely accurate and highly reliable. This new 
unit supplies a switch closure or opening on either an increasing or 
decreasing pressure and is ideally suited to applications where severe 
environments of temperature, vibration and shock are encountered. 

For example, exhaustive tests of a 500 PSI unit have shown that it will 
not chatter when subjected to 50G's vibration when the pressure input 
is only 0.2% away from the switch point. 

Essentially the TR 2065 is an SMI Bourdon TVibe Pressure Transducer 
coupled with unique solid state switching circuits. The result is a pressure 
switch which is friction free and contains no moving parts in contact. 

Principles of Operation As switching pressure is applied to the 
interior of the helically twisted Bourdon Tibe .the tube rotates the arma- 
ture attached to its end. The armature is positioned in a miniature, 
balanced, inductive bridge. A solid state electronic circuit receives the 
signal from the bridge and performs an extremely reliable switching 
(unction using minute amounts of energy, due to the elimination of fric- 
tion and the minimizing of inertial forces. 

Additional switch points may be added to the TR 2065 without adding 
more pressure sensing elements. Thus, as the number of operations 





What are your needs ? If your immediate or future applications 

Address your inquiry to Stanley M. Ingersoll, Capabilities Engineer. 


•Patent applied for 
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Airborne large special actuators 
used for DEW Line antenna control 


Airborne large special actuators 
are being employed today in a 
diversity of applications, both air 
and ground. On the DEW Line, 
for example, pairs of Airborne 
R2552 LINEATOR actuators are 

used to control the tilt and shape 
of AN/FPS-19 antenna reflectors. 
Environment in this instance in- 
volves extreme temperature and 
humidity conditions and these call 
for a high order of mechanical 
and electrical reliability. 

The R2552 typifies Airborne’s 
capabilities in developing large 
special actuators— linear or rotary. 
And where requirements are not 
unique, we also offer a line of 


modular-type actuators, origi- 
nated by Airborne to simplify de- 
sign and specification. Write for 
further information. 

GENERAL ENGINEERING DATA 

Airborne Specie/ Design 
LINEATOR Actuator R2552 

1. 208 v a-c, 60 cycle, 3 phase reversible in- 
duction motor with magnetic brake 
l Speed at rated load ol 400 lb.: .3 in./sec. 

3. Ambient temperature: -65 to +130°F. 
(-80°F. non-operating). Relative humidity: 
up to 100% 

4. Design incorporates 2 limit switches and 
4 intermediate position switches, plus 
synchro position transmitter. 


(Continued from page 5) 

College School of Engineering; Office of 
Ordnance Research, U. S. Army. 

Mar. 10-11— National night Propulsion 
Meeting (classified Secret), Institute of 
the Aeronautical Sciences, Cleveland, 
Ohio. 

Mar. 17-18— Synchro Design and Testing 
Symposium, Department of Commerce 
Auditorium, Washington, D. C. Sponsor: 
Department of the Navy, Bureau of 
Naval Weapons. 

Mar. 21-24— Institute of Radio Engineers’ 
International Convention, Waldorf As- 
toria and Coliseum, New York, N. Y. 

Mar. 23-25— Symposium on Optical Spectro- 
metric Measurement of High Tempera- 
tures, University of Chicago, Chicago, 
111. Sponsors: University of Chicago's Ap- 
plied Science Laboratories; Jarrell-Aslr 
Co.; National Science Foundation. 

Mar. 24-25— First Annual Symposium on 
I Inman Factors in Electronics. New York, 
N. Y. Sponsor: Institute of Radio En- 
gineers' Professional Group on Human 
Factors in Electronics. 

Apr. 4-8— Fourth Colloquium, Combustion 
and Propulsion Panel, Advisory Group 
for Aeronautical Research and Devel- 
opment. NATO, Milan. Italy. Subject: 
High Mach Number Air-Breathing En- 

Apr. 5-8—19611 National Aeronautic Meet- 
ing and Missiles and Aircraft Engineer- 
ing Display, Society of Automotive Engi- 
neers, Commodore Hotel, New York, 
N. Y. 

Apr. 6-8— Structural Design of Space Vehi- 
cles Conference, Biltmore Hotel, Santa 
Barbara, Calif. Sponsor: American Rocket 
Society's Structures and Materials Com- 

Apr. 6-8—1960 National Meeting "Hyper- 
Environments— Space Frontier, Institute 
of Environmental Sciences, Biltmore Ho- 
tel. Los Angeles, Calif. 

Apr. 12-13— 14th Annual Spring Technical 
Conference, Institute of Radio Engineers 
in conjunction with the American Rocket 
Society, Hotel Alms. Cincinnati. Ohio. 

Apr. 19-21— International Symposium on Ac- 
tive Networks and Feedback Systems, 
Engineering Societies Bldg.. New York, 
N. Y. Sponsors: Polytechnic Institute of 
Brooklyn; Department of Defense Re- 
search Agencies; Institute of Radio Engi- 

Apr. 20-22 — National Symposium on 
Manned Space Stations. Institute of the 
Aeronautical Sciences, Ambassador Hotel. 
Los Angeles. Calif. Cosponsors: NASA; 
the Rand Corp. 

Apr. 21-22— Southwest Metals & Minerals 
Conference "Metals and Materials for the 
Space Age," American Institute of Min- 
ing, Metallurgical and Petroleum Engi- 
neers. Ambassador Hotel, Los Angeles. 

Apr. 27-28— National Meeting on Space Age 
Materials, Cincinnati Chapter of the 
American Society for Metals, Sheraton 
Gibson I lotcl, Cincinnati, Ohio. 

May 2-4— National Aeronautical Electron- 
ics Conference, Biltmore and Miami- 
Pick Hotels. Dayton. Ohio. Sponsor: 
Institute of Radio Engineers' Professional 
Group on Aeronautical and Navigational 
Electronics. 



Engineered Equipment for Aircraft and Industry 

AIRBORNE ACCESSORIES CORPORATION 

HILLSIDE S, NEW JERSEY • Offices in Los Angeles and Dallas 
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From General Motors . . . Temperatures Made to Order 


PROTECTING 
THE HEART 

OF THE 

DELTA DART 


HARRISON HEAT EXCHANGERS 
PROVIDE DUAL PROTECTION 
FOR CONVAIR F-106 . . . 
ALL-WEATHER JET INTERCEPTOR! 


In a "red alert” . . . it’s scramble and whoosh — altimeters 
soar above 50,000 ft.— thermometers dive below — 50°! The 
devastating Dart — powered by a Pratt & Whitney J-75 
turbojet engine in the 15,000 (round class — carries thousands 
of pounds of electronic eyes, muscles and brains plus deadly 
armament on its all-wealher missions. Harrison beat exchangers 
provide dual protection for the Convair F-106 . . . controlling 
oil temperatures for the engine and the constant speed 
drive! Guarding vital operating temperatures on today's 
advanced aircraft is a Harrison specialty. It requires the 
engineering abilities, the research faeililies and long experience 
in the heat-transfer field inherent in every Harrison product. 
If you have a cooling problem, look to the leader . . . 
rely on Harrison for the answer. 


1b fite M 

t 




(AHjRISOJV 


AIRCRAFT, AUTOMOTIVE, MARINE A 


T EXCHANGERS 




1 1 AT O R DIVISION, 


ERAL MOTORS CORPORATION, LOCKPORT, 





Kinetics design shrinks missile 
switch from 50 lb to 7 lb 




KRMMflP 





HIGH SPEED 

LIGHTWEIGHT 

RELIABILITY 


IN A FAMILY OF 
HYDRAULIC MOTORS 
BY 


5TR RTO PO UI[R’ 
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Selection of Sundstrand 
drives for the B-52H . . . 
greatly advanced version of 
Strategic Air Command’s 
B-52 Stratofortress ... is a 
direct reflection of the out- 
standing performance and 
reliability demonstrated 
on leading jet-powered mili- 
tary and commercial aircraft 
now in service. 

Sundstrand has also devel- 
oped and manufactured 20- 
kva . . . 40-kva . . . and 60-kva 
drives, delivering a total of 
more than 27,000 units for 39 
major aircraft and missile 
programs, and compiling an 
unequaled experience of 
more than 7,000,000 drive 
flight hours. 


DRIVE 


SUNDSTRAND AVIATION 


DEVELOPED BY 
SUNDSTRAND FOR 
BOEING B-52H 






NEW SUPER HIGH-STRENGTH FASTENER 


. shear values to 156,000 psi, temperature ratings to 900°F 



Imagine the design advantages of 
bolts offering more than twice the 
shear strength of an AN-4 Series. 
You could achieve major weight 
savings by using one bolt in place 
of two— or by specifying smaller 
sizes. Or you could substitute size 
for size in existing joints and greatly 
increase strength and reliability. 
Such bolts are not only compatible 
with today's high-strength mate- 
rials, but are now being manufac- 
tured by SPS— in standard sizes 
#10-32 through 5^-18, with com- 
panion locknuts. They have 40 to 
60% greater shear strength than 
present high-strength aircraft shear 
fasteners. Fatigue resistance is 
excellent. And they are available 
not only for 500°F service, but 
also— with special finish — for 

These new super high-strength 
shear bolts are another important 
achievement of the SPS labora- 
tories for advanced fastener re- 
search . . . results of the continuing 
search for fasteners with higher 
and higher strength-to-weight 
ratios needed to meet the perform- 
ance demands of a Space-Age 
technology. For complete infor- 
mation on bolts and companion 
locknuts, write SPS— manufac- 
turer of precision-threaded fasten- 
ers and allied products in many 
metals, including titanium, beryl- 
lium and other exotic materials. 
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BENDIX RDR-1D AIRBORNE WEATHER RADAR 
WINS IN SIDE-BY-SIDE COMPARISON! 

Only Bendix has this proved performance superiority 



Pending FAA regulations have put airborne weather 
radar in the limelight . . . and emphasized once more the 
importance of using the most efficient system. Detailed 
comparison reveals that the Bendix RDR-1D System 
offers superior performance which means maximum 
flying safety for all types of aircraft. 

The RDR-1D "sees” farther ... up to 150 nautical 
miles. Its stabilized antenna prevents loss of picture 


while maneuvering . . . and the wider scan angle allows 
the pilot to see 50 per cent more target area. 

Today over 1,500 Bendix Airborne Weather Radar 
Systems are now in daily service with airlines and 
business aircraft operators throughout the world. 

For more details on the Bendix RDR-1D, the 
weather radar system with experience, write: 


Bendix Radio Division 

AVIONICS GROUP • BALTIMORE 4, MARYLAND 








HONEYCOMB 

as an 

energy absorber 


• • • for G-limiting personnel 
protection devices 




• • • for protecting air-dropped supplies 


Available Materials 


• • • for impact limiting safety linkages 

• • • for missile instrument recovery assemblies 

• • • and other applications to limit destructive G-loads 

to pre-determined levels 


These principles apply to aluminum and 
paper honeycomb, and most similar 
honeycomb core materials fabricated 
from ductile metals and fabrics. Figure 2 
indicates the general range of energy ab- 
sorption capacity available in aluminum 
and paper materials. 


'While honeycomb materials are used 
principally in light-weight, high-strength 
sandwich structures, increasing emphasis 
has been placed on the use of honeycomb 
to control forces exerted on decelerating 
objects. Such control is highly desirable 
in cushioning the impact of air-dropped 

assemblies, providing impact-limiting 
linkages in landing gear structures, pack- 
aging fragile items, and protecting hu- 
man occupants of high speed vehicles. 

The Problem 

Instances requiring impact energy ab- 
sorption are generally typified by low 
tolerable deceleration rates for the struc- 
ture or its contents, high impact velocities, 
and small maximum allowable stopping 
distances. Such absorbers as mechanical 
springs, sponge or solid rubber, foams, 
cork, and wadding generally exhibit 
spring characteristics, in that the force 
transmitted through these absorbers to 
the object being stopped increases con- 
tinuously through the distance in which 
the absorbers contract. In addition, many 
of these materials do not absorb energy, 
but merely store it for release as rebound 

If an absorber could exert a relatively 
constant non-rebound force throughout 
the entire stopping distance, that distance 
could be shortened, or alternately, the 
maximum force acting on the object in 
the same stopping distance could be ma- 
terially reduced. 


Advantages of Honeycomb 

Honeycomb core materials lend to follow 
Figure 1?" alU ° rCe C " nC ' 



further or subsequent loading, the pre- 
stressed core proceeds immediately to 
carry the crushing load, as shown by the 
dashed line curve in Figure 1. 

The main illustration shows the ap- 
pearance of aluminum honeycomb core 
before and after compressive failure. 

By designing a honeycomb core assem- 
bly with a specified cell depth this con- 



These capacities can be further in- 
creased by filling the cells with various 
foamed materials. Detailed information 
is available to assist the designer in the 
specific selection of a core material for 
exact requirements. 

Optimum Solution 

The choice of materials by the designer 
will depend upon the particular require- 
ments of the application. But it seems ap- 
parent that the utilization of honeycomb 
offers the optimum solution — in terms of 
weight and volumetric efficiency — to 
many types of energy absorption prob- 


•e 


HEXC E L_ products inc. 

World loader in honeycomb 

Executive Offices! 2332 Fourth Street. Berkeley 10, Calif. 
Plants: Oakland and Berkeley. Calif,; Havre de Grace. Md. 
Sales Offices: Long Island City, N.Y.; Fort Worth. Texas; 
Inglewood. Calif. 




Reliability is the prime factor in both 
aircraft and submarine bearings. The 
engineer must know in advance just how 
much each bearing can take in terms of 
speed, repeated shock loadings, millions 
of revolutions. 

Over the years. Roll way has fulfilled 
military requirements for bearings in a 
wide range of applications . . . experi- 
ence that is reflected in the new Air-Rol 
Data Book, which contains new and 



vital criteria for bearing selection. Engi- 
neers may obtain it by writing on com- 
pany stationery to Rollway Bearing 
Company, Inc., Syracuse, N. Y. 


if- / 8 

BEARINGS 

COMPUTE UNE Of RADIAL AND THRUST CYLINDRICAL ROLLER SEARINGS 


ROLLUiny 
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ENGINEERING OFFICES: Syfatuso 


CHEMICALS 


THE RAW MATERIALS OF PROGRESS 



HOW TO HOLD A JAM SESSION 8 MILES UP 


Vickers active cooling system (inset) uses FC-75 in countermeasures system 


The increasing sophisticat ion of elect ronic counter- 
measures systems poses many problems. Among 
them — how to cool vital components at the en- 
vironmental and operational extremes encountered 
in sonic and supersonic aircraft. 

For the Sperry countermeasures system, a new 
airborne active cooling system— capable of dissi- 
pating 47KW in a 74-lb. package— was developed 
by Vickers using 3M Dielectric Coolant FC-75. 
This most stable of all fluids offered to electronics 
has high electric strength of 37KV. It is self- 
healing, and maintains electric strength after 
repeated high voltage arcing. It pours at — 148°F 


and boils at 212°F at one atmosphere . . . ideally 
suited for evaporative cooling. 

Compatible with most materials, FC-75 is non- 
corrosive, non-flammable, non-toxic, non-explosive 
and odorless. It is thermally stable in excess of 
800°F, and will not form sludges or gums under 
extremely rigorous conditions. These properties 
make it ideal as a coolant. 

Investigate the remarkable properties of 3M inert 
fluids in terms of your own product design, 
miniaturization and performance problems. For 
free literature, write to 3M Chemical Division, 
Dept. KAW-IO, St. Paul 6, Minn. 


]Y£innesota M' N 'NG 


CHEMICAL DIVISION 
• HD M* NUFACTURING COMPANY 


VICKERS ECM COOLING SYSTEM plus 
3M’s FC-75 dissipates 47 kw input in 74 lb package 


Vickers’ 38 years of specializing in handling of fluids has been 
directed to “application-tailored” airborne cooling systems . . . 
reliable systems that are light weight and feature a broad 
range of flow and pressure characteristics. 

This typical Vickers system circulates Minnesota Mining 
and Manufacturing Co.’s heat dissipating dielectric coolant, 
FC-75, through Sperry’s advanced design electronic counter- 
measures system. 


Heart of the Vickers cooling system is a single-stage, centri 
ugal pump that generates relatively low pressure and mov 
fluids at high flow rates. Because it is inherently simple 
design, the Vickers pump offers high reliability and simplifi 
maintenance. Bearing design permits operation with fluii 
having low viscosities, in this instance FC-75, a fluordinatc 


Included in this package are safety interlocking devices for 
the protection of the pumping unit and ECM system. Maxi- 
mum operating efficiency is assured even under unusually 
severe operating requirements. Such assurance stems from 
Vickers proven skills developed by long experience in designing 
and building components and systems for handling all types 
of fluid. 

Write for Bulletin A-5244 for more details. 






6.E. X-RAY... KEEPS ’EM FLYING 



NON-DESTRUCTIVE 
INSPECTION 
BY X-RAY 





X-RAY 

ANALYSIS 





For fuller information or well-grounded advice on 
specific applications, get in touch with your General 
Electric x-ray representative. Catalogs and other data 
on any of these products are available by writing us 
directly. X-Ray Department, General Electric Com- 
pany, Milwaukee 1, Wis., Rm. WA-14. 


Tigress Is Our Most Important T^oduct 

GENERAL® ELECTRIC 
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G AM-77 HOUND DOG air-to-surface missiles give SAC’s B-52G intercontinental bomb- 
ers the versatility of a champion boxer. Even while the aircraft carrying the GAM-77 
missiles is airborne, a new target can be selected. Then reaching out at supersonic speeds 
after launch, the GAM-77’s can flatten opposition for the bomber to deliver its own Sunday 
punch ... or independently destroy the primary target. These jet-powered missiles vastly 
increase the striking power of the giant Boeing B-52 . . . give it a triple-punch capability. 

Guided by a self-contained inertial autonavigator— set before launch by the B-52’s 
crew— the GAM-77 can’t be jammed, can’t be decoyed. The GAM-77 Hound Dog was 
designed and is being produced for the USAF by the Missile Division of North American 
Aviation. 


MISSILE DIVISION 4 

NORTH AMERICAN AVIATION, INC. 

Downey, Californio 


EDITORIAL 


Small Steps Taken Slowly 


The federal budget for Fiscal 1961 submitted to Con- 
gress by the President last week fails badly to meet the 
rising U.S. requirements in the aerospace field. It is 
a budget wrapped in rosy optimism that is belied by 
almost every fact available and is aimed at creating an 
illusion of security and progress while avoiding the real 
cost of such attainments. It is pretty much the same old 
mixture served during the past five years. 

Its chief consolation probably lies in the fact that this 
is the last such effort by the group that has been respon- 
sible for this philosophy of national leadership and that, 
regardless of which political party is victorious in the fall 
election, a fundamental change in attitude toward these 
problems should result. 

The Fiscal 1961 budget in most of its aerospace aspects 
is aimed at taking small steps forward at the slowest pos- 
sible pace that will still offer some external evidence of 
progress. It has been tailored to fit an arbitrary budget 
ceiling rather than aimed at computing the price of this 
country’s genuine requirements for continued world 
leadership and domestic strength. 

The most obvious deficiency is in the National Aero- 
nautics and Space Administration where the President 
in his budget message made much of the “doubled" ex- 
penditures projected for Fiscal 1961 with an $802 million 
budget. This increase over the admittedly inadequate 
Fiscal 1960 NASA starting budget represents only a small 
real increase in the space effort since much of the alleged 
“doubling” simply comes from the bookkeeping shift of 
the Saturn booster program from the Pentagon budget 
to NASA. 

In all fairness to Keith Glennan, NASA administrator, 
he put up a dogged battle with the White House for a 
more realistic space budget for Fiscal 1961. But, like 
almost every other government executive who has tried 
to push a positive aggressive program in recent years, he 
has been vetoed by his superiors and will not really de- 
serve all of the lumps an angry Congress is sure to give 
him when the space budget comes under its critical 
scrutiny. 

The initial NASA budget last year was badly un- 
derestimated and poorly programed. The increases al- 
lowed for Fiscal 1961 will barely cover these deficiencies 
and will not permit an aggressive and expanding space 
research program with the pace and scope to establish 
our international leadership in this area. 

In the Defense budget the illusion of a relatively stable 
budget level during the past few years is aimed at con- 
cealing the fact that rising costs and expanding technol- 
ogy have actually translated this constant fiscal level into 
a steady decline of relative military strength. Any pri- 
vate enterprise that ran its business on the fiscal policies 
of the defense budget would find itself badly outstripped 
by its competition in a few years. The progress in our 
military program cited by the President in his budget 
message is undeniably true. Our military strength is 
certainly greater than it was a few years ago. But what 
he carefully omits is any reference to our rate of prog- 
ress relative to our potential enemies’ progress and 
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our strength as compared with that of these opponents. 

To conceal this growing gap the Administration has 
blandly changed its basic ground rules on intelligence. 
Now, intelligence was never a precise science, but the 
top-level estimators in this government have underesti- 
mated virtually every' new Soviet development in mili- 
tary technology except one— the decision to curtail Bison 
bomber production several years ago. On the basis of 
this single overestimate and in the face of dozens of 
underestimates it has been decided to change the inter- 
pretation scale of intelligence from using the enemy's 
capability to using his supposed intent. 

Those who were in uniform in the Navy and Muni- 
tions Buildings in the pre-Pearl Harbor days may recall 
that it was precisely this type of thinking that led to the 
debacle in Hawaii. Knowledge that the Japanese carrier 
striking force had left its home bases was available 
in Washington days before the attack at Hawaii. But 
our military leaders misgaged the enemy’s intent. They 
thought he would strike in Southeast Asia at Malaya 
and the East Indies and never credited him with the 
audacity to smash at Hawaii. 

By this bald switch of intelligence ground rules, the 
Administration lias "abolished" the missile gap that 
former Defense Secretary McElroy admitted only last 
year would be, at least 3 to 1 in favor of the USSR in 
the early years of this decade. Other knowledgeable ob- 
servers estimated it as high as 10 to 1. What new device 
will be employed to “explain" away the significance of 
the Soviet 8,500-mi, missile shots already plunking into 
the Pacific we cannot imagine. But perhaps ex-artillery- 
man Harry S. Truman can explain to the American 
people what a 2,000-mi. range advantage would mean in 
a missile shooting match. 

Among the bright spots in the Defense budget are the 
initial provisions for developing an airborne alert capabil- 
ity for Strategic Air Command; at long last modernizing 
the Army’s weapons including man-carried atomic field 
weapons and truly mobile missiles; postponing a decision 
to commit a multi-billion dollar production program for 
Nike Zeus until the technical aspects of this weapon are 
tested more thoroughly and realistically, and an increase 
in the Atlas ICBM production and deployment program 
advocated by Administration critics a year ago. 

Another bright spot is the Federal Aviation Agency 
budget where Elwood R. “Pete” Quesada, FAA admin- 
istrator, appears to be the only government agency head 
able to convince the White House of the need for an 
expanding program. The FAA budget contains a modest 
increase for badly needed research and development and 
larger increases for procurement and installation of mod- 
ern electronic equipment for the federal airways and 
traffic control systems. 

Despite its many and obvious deficiencies there will 
probably be no significant change in the Fiscal 1961 
budget as it passes through Congress. It will be used 
primarily to provide campaign issues and speech material 
with any basic policy changes awaiting the outcome of 
the election next fall. —Robert Hotz 
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Plastic fastened to metal— 
firm and weather-tight with RIVNUTS 

Large transparent plastic panels form the cockpit win- 
dows of the Verlol Aircraft Company’s new YHC-1A 
helicopter. The plastic is firmly secured to the airframe 
by B. F. Goodrich Rivnuts. About 300 are installed — 
quickly and easily — resulting in a finished seal that with- 
stands both vibration and weather extremes. 

One man fits the Rivnuts into the hat section, working 
from one side. These Rivnuts act as blind nutplates. 

Attachment screws tighten the molding strips, rubber 
and plastic in a firm, weatherproof grip. 

This use of blind-fastening Rivnuts insures a simple 
and very satisfactory method of window installation. In 
case after case, Rivnuts speed assembly, cut labor costs, 
simplify design. If you’d like recommendations on a spe- 
cific fastening problem, please send a print of your part. 



B.F.Goodrich Rivnuts 


WHO'S WHERE 


In the Front Office 

James D. McLean, president, Stroinbcrg- 
Carlson Division of General Dynamics 
Corp., Rochester, N. Y„ succeeding Rob- 
ert C. Tait who continues as a senior sice 
president of General Dynamics with new 
corporate-wide responsibilities. Mr. McLean 
also will be a senior vice president of 
General Dynamics and a member of the 
corporation's Board of Management. Also: 
Allan R. Shilts, vice president and general 
manager of the Strombcrg-Carlson Division. 

Dr, T. F. Walkowicz and Dr. David T. 
Griggs, directors, FMA, Inc., El Segundo, 
Calif. Dr. Walkowicz is an associate of 
Laurance S. Rockefeller, and Dr. Griggs is 
professor of geophysics at the University of 
California and former USAF chief scientist. 

Dr. Herbert Trotter, Jr., president of Gen- 


oral Telephone & Ele 
formed research subsidiary, ocm 
: Sr Electronics Laborator 


Corp.'s new 


I Tele- 


ev 

Kenneth G. Farrar, vice president-manu- 
facturing, Douglas Aircraft Co.. Inc., Santa 
Monica. Calif., succeeding Frederic W. 
Conant. retiring. Mr. Conant will continue 
as a director. Also: Harold G. Hynd suc- 
ceeds Mr. Farrar as vice pi 
manager, Long Beach Divi 

general manager, El’ Segundo Division; 
John R. Allen, general manager, Tulsa 

A.'v. Roe Canada. Ltd.. Toronto, Can- 
ada. has announced the following appoint- 
ments in the Aeronautical Group: Kenneth 

Av'ro Aircraft'.^Ltda ' John § V Plant. ? 




nt-genci 


nanage 


Canadiar 


Ap- 


plied^ Research, Ltd.; Burtc ^ ^ 

* Roger Bowen and James Cannon, vice 
presidents, Cannon Electric Co., Los An- 
geles, Calif. 

E. Haynes, program manager, Exploratory 
Research and Reliability Branch, Advanced 
Research Projects Agency, Washington. 


United A 
Jen: 




_s David, vice president-engineer- 
ing, Summers Gvroscope Co., Santa Monica. 
Adm. Sherman E. Burroughs, Jr. (USN, 

Librascope Division of Ccneral Precision. 
Inc., Glendale. Calif. 

Milton B. Ames, Jr., deputy director of 
the Office of Advanced Research Pro- 
grams, National Aeronautics and Space Ad- 
ministration, Washington, D. C. 

Richard B. Long, group vice president of 
Packard Bell Electronics Corp.'s newly 
formed Defense and Industry Group, Los 
Angeles, Calif., which incorporates the 
company’s Technical Products Division; 
Packard Bell Computer Corp., a division; 
and Technical Industries Corp., a subsidiary. 


Honors and Elections 

Igor I. Sikorskv, aeronautical pioneer, has 
received the cross of Chevalier of the Le- 
gion of Honor from French Ambassador 
Ilerve Alphand in Washington, D. C. 


INDUSTRY OBSERVER 

► Ninth vehicle in the Air Force Project Discoverer series is scheduled to 
be launched near end of January. Lockheed Missile and Space Division, 
project manager for the program, lias been intensively re-working the satel- 
lite's re-entry and recovery systems in an effort to remedy the cause of past 
malfunctions that have foiled recovery attempts. 

► Cal-Val R&D Corp., Woodland Hills, Calif., lias submitted feasibility 
and preliminary design data to National Aeronautics and Space Adminis- 
tration, the Advanced Research Projects Agency and Navy for a mobile 
shipboard launch system to accommodate boost vehicles ranging from one 
and one-half to six million pounds thrust— minimizing the effects of acoustics, 
vibration and heat. Another proposal for test facilities to handle rocket 
engines in the 6-to-2-4 million lb. thrust category also lias been submitted 
by the company to NASA, USAF’s Ballistic Missile Division and other gov- 
ernment agencies. 

► Possible use of storable liquid propellants in the booster stage only of 
later versions of the Minuteman ICBM has not been ruled out, although 
the planning thus far has not contemplated a specific timetable. Liquids 
could give precise fuel cutoff for more accurate targeting. 

► Degree of rail mobility of the Minuteman will hinge largely upon the 
total number of miles of track made available for missile deployment plus 
the length of track each complete missile train will use. Limitation also 
will have a direct bearing upon the number of Minuteman silo deployments 
in relation to the over-all deployment plan. 

► General Accounting Office is planning a survey of the entire Thor inter- 
mediate range ballistic missile program in England. Study probably will 
include all aspects of the program with which USAF support has been 
or will be associated. 

► Air Force is establishing a calibration laboratory under the general cogni- 
zance of the Air Materiel Command and under the specific control of its 
Dayton, Ohio, Air Force Depot to control standards in aircraft and missile 
production. The establishment of such a facility has been planned for some 


► National Aeronautics and Space Administration will use a Lockheed F-104 
for an air launch of a Viper sounding rocket, probably in the vicinity of 
Edwards AFB, Calif. Launch procedure methods already have begun. The 
launch will be made during a loop of the F-104. Pilots are practicing loops 
beginning at 25,000 ft. and going over the top at 50,000 ft. 

► Goodyear Aircraft Corp. has submitted a proposal to Air Force for its 
Ballute recovery system in which balloons would be used to brake the speed 
of space capsules following re-entry. 

► View ports for Mercury space capsules will be made of four panes of 
polished high-temperature glass, each separated by airspace. Rectangular 
panels being produced by Corning Glass Works are designed to withstand 
the same re-entry stresses as the capsules' triple-layered metal walls. Ports 
will permit crewman to determine the capsule’s attitude and to take astro- 
nomical photographs. 

► Navy believes it will be able to keep Polaris solid-propellant fleet 
ballistic missiles stored in their submarine launch tubes for periods of up 
to five years before removing them for shore checkout of the electronics and 
propellant systems. Missiles will be constantly monitored by automatic 
checkout systems aboard the submarines. 

► Hie Martin Co. is evaluating the feasibility of entering the field of sub- 
marine construction in a further move toward diversification. Lockheed 
Aircraft entered this field last year with its acquired interest in the Puget 
Sound Bridge and Dredging Co. (AW Apr. 6, p. 37). 
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Washington Roundup 


Budget- Formulation 

Here’s how the Fiscal - 1961 defense budget was 
formulated, according to Defense Secretary- Thomas S. 
Gates, Jr.: 

"It was considered, in the light of the international 
situation, the state of military technology, and the gen- 
eral economic and fiscal situation, that the 1960 level of 
expenditures— about S41 billion— would be a reasonable 
point of departure for the preparation of the 1961 defense 
budget. This was to serve as a general guide and not 
as a final determination of the 1961 budget— either in 
total or for the individual services. 

"In order to assist in bringing the major issues into 
focus, it was agreed that each of the military depart- 
ments would use planning objectives aggregating some- 
what less than the 1960 level for the development of 
what we call their basic budgets. It was contemplated 
that these basic budgets would include the hard core of 
top priority requirements for combat-readv forces, mili- 
tary hardware and new weapon systems development, 
together with the related construction. 

“In addition, each service was requested to submit up 
to S500 million in new obligational authority- above the 
1960 level for any other desirable programs, bringing the 
total new obligational authority to about $43.7 billion 
and net expenditures to about S41.8 billion. Further- 
more, the services were not precluded from submitting 
items over and above these limits, and, in fact, the 
Army. Air Force and Advanced Research Projects Agency 
did just that. 

"All the budget requests, totaling S43.9 billion in new 
obligational authority and S42.6 billion in net expendi- 
tures. were then reviewed by the staff of the Office of the 
Secretary of Defense by program-on a defense-wide, 
across the board basis. 

"This vear, a particular effort yvas made to assure that 
all the principal officials of the Department of Defense— 
the service secretaries, the assistant secretaries of defense 
and the chiefs of staff, both in their individual capacities 
and in their corporate capacity as the Joint Chiefs of 
Staff-participated in the review of the annual program 
and budget.” 

Air Force Shifts 

Leading contender to succeed Dr. Joseph V. Charyk 
as assistant secretary of the air force for research and 
development is Dr. Jerome B. Wiesner. director of 
Massachusetts Institute of Technology's Electronics Re- 
search Laboratory and a member of the President’s 
scientific advisory group. Charyk was nominated by 
President Eisenhower last week for the post of Air Force 
undersecretary, replacing Dudley C. Sharp, new secretary 
of the Air Force. 

Pentagon Shuffles 

In other Pentagon shuffles, Lawrence P. Gise, assistant 
director of the Advanced Research Projects Agency, is 
moving into the slot of ARPA deputy director, and Army 
Maj. Gen. John A. Dabney is being given the special task 
of reviewing defense testimony before joint hearings of 
the Senate Space and Preparedness Committees for 
security and publication. 

Gise, a former assistant director of Atomic Energy’ 
Commission’s Division of Military Application, succeeds 


Air Force Maj. Gen. Don R. Ostrander, yvho yvas recently- 
appointed director of the Office of Launch Vehicle Pro- 
grams at the National Aeronautics and Space Adminis- 
tration. Defense Secretary* Thomas S. Gates, Jr., said the 
appointment of Gen. Dabney yvas made at the request 
of the space committees and to "enable an especially 
quick review of such material without seriously slosving 
dorvn . . . day-to-day security revierv." 

State Department Views Space 

Undersecretary of State Livingston T. Merchant told 
the House Committee on Science and Astronautics last 
week that the Department of State "fully supports a 
strong and vigorous outer space effort" to counter Soviet 
accomplishments in this field. While borving to U.S. 
efforts thus far, yvhich he said have provided "substantial 
and significant achievements" and are "sounder and 
broader than that of the Soviet Union." Merchant told 
the committee: 

"As much as developments in any other area, the 
events in outer space of the past trvo years have made it 
clear to all that the Soviet threat is neither purely polit- 
ical nor short term. The Soviet accomplishments in this 
field are witness to strong scientific, technical and indus- 
trial capabilities, organizational effectiveness in concen- 
trated effort, and they reflect growing military strength. 
These arc sobering facts. But the danger to ourselves 
would come not from recognition of these facts, but 
from refusal to recognize them." 

Galloping Terminology 

Air Force, in an effort to contain the galloping termi- 
nology generated by the space age, is advising its con- 
tractors and personnel to avoid the term "outer space." 
Here's the reason as outlined in a USAF newsletter: 

" 'Outer Space,' a term much used these days, probably 
is intended to mean the expanse beyond the earth's upper 
atmosphere. Implied in the term is another region: 
'inner space.' This supposedly w ould be the expanse from 
the eartn's surface to rvherc 'outer space' begins. No one. 
of course, can say, except arbitrarily, rvherc 'outer space’ 
begins and 'inner space' ends. 

"In any event, the term 'outer space’ implies that rvc 
are in space (‘inner space') when on the surface of the 
earth. In a general sense this is true, because ‘space’ is 
the expanse surrounding the universe's celestial bodies 
(including our planet earth). 

"Because of its vagueness the term 'outer space’ should 
generally be avoided in Air Force usage. If writing or 
speaking on the total expanse beyond the earth's surface, 
use the term 'aerospace.' If differentiating betrvecn the 
atmosphere and the region beyond it refer to ’ait’ and 
‘space’ or ‘atmosphere’ and ‘space.’" 

Smith Leads Stadium Drive 

C. R. Smith, American Airlines president, has been 
named to head a national campaign to raise S3.5 million 
for the construction of an Air Force Academy football 
stadium. Smith will direct the fund drive in conjunction 
yy-ith the Air Force Academy Foundation, Inc., yvhich 
was organized to conduct the drive because appropriated 
funds cannot be used to build a stadium. Plans call for 
a 40,000-seat stadium for use by the academy football 
team by the 1962 season. —Washington staff 
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President Asks $41 Billion for Defense 


Fiscal 1961 new orders to total $42,412 billion; 
expenditures expected to reach $40,995 billion. 

By Evert Clark 


Washington— Eisenhower Administration last week asked Congress for a 
$79.8 billion budget that would hold defense spending at approximately the 
$41 billion level of the past two years and continue to reflect the shift toward 
missiles in all three services. 

Total national budget request is $1.4 billion more than the Administration 
requested last year, but expected revenues of $84 billion would give the 
government a surplus of $4.2 billion at the end of Fiscal 1961. 


Emphasis throughout the President’s 
budget message to Congress was on 
economy and sound fiscal policy. He 
said the amount requested for the mili- 
tary services "will provide the strong 
and versatile defense which we require 
under prevailing world conditions." 

Defense Department is asking for 
$40,927 billion in new funds— $150 
million less than last year. It also has 
$350 million available in transfers from 
previous years. Defense expects to place 
new orders totaling $42,412 billion, 
$733 million more than last year. It 
expects to pay out $40,995 billion in the 
coming fiscal year, a figure that is S50 
million higher than last year. 

Continuing a practice begun last 
year, Defense is reducing the number 
of major budget categories. Research 
and development category was ex- 
panded last year to include test and 
evaluation of weapons. Funds previ- 
ously carried in procurement accounts 


to support various phases of develop- 
ment, test and evaluation began to be 
moved into this new R&D category last 
year. This year, the shift has almost 
been completed. Below are Defense’s 
Fiscal 1961 estimates: 

• Procurement of all types. New money 
requested is $13,085 billion, $5 million 
lower than last year. The new orders 
to be placed will total S14.364 billion, 
which is $759 million higher than last 
year. Expenditures will be SI 3.602 
billion, $341 million below last year’s 

• Aircraft procurement. New funds re- 
quested declined by $1.39 billion from 
last vear, dropping from $6,143 billion 
in Fiscal 1960 to $4,753 billion this 
vear. New orders will increase slightlv 
from $5,940 billion to $6,013 billion'. 
Expenditures will decline by S643 mil- 
lion, from $6.67 billion last year to 
$6,027 billion. 


• Missile procurement. New money re- 
quested is $581 million higher than 
last year, rising from $3,244 billion to 
$3,825 billion. Orders increased by 
$265 million, from $3.54 billion to 
$3,805 billion. Missile expenditures 
will decrease by $121 million from $3.5 
billion last year to $3,479 billion. 

• Research, development, test and eval- 
uation. New money asked is $3.91 bil- 
lion, a decrease of $279 million. Orders 
decreased by $316 million, from $4,268 
billion last year to $3,952 billion. Ex- 
penditures will increase slightly, rising 
from S3.6S billion to $3,917 billion for 
a gain of $237 million. 

• Operation and maintenance. New 
money rises S210 million to $10,527 
billion; orders will rise $227 million to 
$10,527 billion. Expenditures will rise 
S184 million to $10,321 billion. Cost 
per unit of flying hours is up 1 1 % from 
two years ago and cost of steaming 
hours for ships is up 15% in the same 
period. Defense said. Overhaul of one 
B-58 engine costs about six times that 
of overhauling one B-47 engine; annual 
cost of operating a nuclear submarine 
is more than three times the cost of 
operating a conventional one, and the 
cost of maintaining SAGE and other 
elements of major military communica- 
tions systems has increased more than 
70% in two years, Defense said. 

• Military construction. New money 
requested is $1,188 billion, a decline of 
$176 million. Orders will be $1,382 
billion, a decline of SI 15 million. Ex- 
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penditures will be $1,359 billion, a drop 
of $311 million. Almost half of this 
money will go toward missile bases con- 

• Manpower. Totals at the end of Fis- 
cal 1961 are expected to be the same 
as at the end of the current fiscal year. 
Army will have 870,000 men, a decrease 
of 9.000 from the end of Fiscal 1959; 
Air Force will have 825,000 men, down 
15.000 from the end of Fiscal 1959; 
Navy will have 619,000, down 7,000 
from 1959: and Marine Corps will have 
175.000. down 1,000 from 1959. 
Space Appropriations 

Space came in for about the same 
share of the Defense budget that it did 
last year before the Saturn booster was 
transferred to the National Aeronautics 
and Space Administration. New money 
will be $400 million and expenditures 
$366 million. 

Defense Secretary Thomas S. Gates. 
Jr., said in budget hearings there is no 
long-range military space program sep- 
arate and distinct from the over-all de- 
fense program. Space vehicles are being 
applied to defense problems in four 
specific areas— reconnaissance, early- 
warning. navigation and communica- 

Space funds are identified separately 
only in the research and development 
accounts. Figures are $67 million for 
Advanced Research Projects Agency. 
SI. 3 million for Navy and $249,740,161 
for USAF. No funds are listed for 

Military assistance to other countries, 
consisting largely of equipment bought 
through the sen-ices, will total $2 bil- 
lion in new money and SI. 7 5 billion 
in expenditures. Of this, $363 million 
is for aircraft, $262 million for missiles 
and SI 65 million for electronics. Mis- 
siles and electronics are up by almost 
$100 million each and aircraft bv $200 
million. 

A total of 1,510 aircraft will be 
bought in the Defense budget exclusive 
of military assistance. This is 99 more 
than the number being purchased in 
the current year— but 1.000 more than 
the Administration said it intended to 
buy when it first presented the Fiscal 
1960 budget a year ago. USAF buys 
633. Navy 658 aiid Army 219. 

Breakdowns of military- force 
strengths and service budget requests 
for Fiscal 1959. 1960 and 1961 are con- 
tained in accompanying tables. 

USAF Program 

Highlights of the USAF program for 
Fiscal 1961 are: 

• Convair Atlas 1CBM is now pro- 
gramed for 13 squadrons of 10 each in- 
stead of 9 and Martin Titan for 14 
squadrons instead of 11. All 13 Atlas 
bases are funded in the new budget. 
Lead time components are funded for 
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‘Common’ Fighter 

Washington— Possibility that the Air 
Force-Republic F-105 fighter-bomber 
might be used as a Marine Corps close 
support aircraft and that one of three 
existing aircraft— including the Navy- 
McDonncll F4H— might be used as a 
continental defense interceptor is being 
considered by Defense Department. 
USAF already is buying the F-105 for 
close ground support of Army. 


12 Atlas squadrons and installations and 
checkout equipment is funded for 10 
Atlas squadrons. First Titan is to be op- 
erational in the summer of 1961. Con- 
gress last year added $85 million to 
Defense’s requests and insisted on 17 
Atlas and 1 1 Titan squadrons. Defense 
used the monev but changed the ratio. 
New money includes funds to give 
Titan storable fuels. Secretary Gates 
said Titan "has a greater growth poten- 
tial in terms of warhead capability and 
range. It also has the better potential 
for the storable fuel which will make it 
simpler to handle and also make a much 
more ready missile. When it becomes 
operationally satisfactory, it will do 
many things better than the Atlas. It 
will just be a better missile in all re- 
spects . . . Titan will significantly in- 
crease the number of megatons vou 
can deliver." 

• Airborne alert. This is being increased 
from $20 million in 1960 to $90 million 
in 1961, principally for spare engines. 
Gates said he had heard that Strategic 
Air Command wanted "everything from 
S600 million up, for one-quarter of the 
force on continuous . . . alert.” There 
is no significant airborne alert now, 

the Boeing B-52 force can be "continu- 
ously in the air for brief periods during 
times of tension." Additional B-52Gs 
will become operational in Fiscal 1961, 
making a total of 1? B-52 wings, ancl 
one wing of -15 B-52Ils will be bought 
in Fiscal 1961. 

• Thirty Convair B-58s are being 
bought in 1961 at a cost of $5,097 bil- 
lion. The B-58C, which would use the 
Pratt &• WTiitncy J58 engine and be all 
supersonic, is being studied. USAF re- 
quest of S564.7 million for B-5S pro- 
curement was reduced to S500 million. 

• North American B-70, which would 
have cost $5.5 billion and been opera- 
tional in quantity in 1965. has been 
pared from the USAF request of $465.9 
million to $75 million, about the same 
as in the current budget. Defense Di- 
rector of Engineering Herbert York 
said review to see what subsystems must 
be kept going is still open, as reported 
bv Aviation Week (Jan. 4. p. 22). 
The B-70 relies on "metals and com- 
ponents that are still in the purely 
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research stage,” Secretary Gates said. 

• Air defense. Request of $5.5 billion 
was cut to $5.9 billion. Sixteen Boeing 
Bomarc interceptor squadrons for the 
U. S. and two for Canada are pro- 
gramed. Four will be operational by 
June 50 and four more in Fiscal 1961. 
Last A-models were bought in Fiscal 

1959. Budget in Fiscal 1961 for 
B-models is $421.5 million. Entry of 
Bomarcs into the inventory won’t be 
completed until 1965. North American 
F-108 which was canceled, would have 
cost $4 billion and been available in 
operational quantities in the mid-1960s. 

• North American Hound Dog. Two 
squadrons will be in sen-ice by June 50, 
Fiscal 1961 funding of SI 70 million 
will supply missiles through 1962. 

• Douglas air-launched ballistic missile, 
to enter the force in 1964, is funded 
for $60 million in Fiscal 1961. 

• Minuteman solid-propellant 1CBM. 

Money for assembly facilities near Salt 
Lake City, Utah, and for long lead time 
components are in the new budget. 
Money to study use of railroad cars for 
launching also is included. Missile is to 
be operational by mid-1965. 

• Nuclear aircraft is funded at S75 mil- 
lion by USAF and $79.7 million by 
Atomic Energy Commission. 

• Dyna-Soar boost glider is funded for 
about $52 million, up 50% from Fiscal 

1960. 

• Martin Mace missile. Funded for 
S59.S million in 1961 following funding 
of SI 25 million in Fiscal 1960 to pro- 
vide a squadron for Germany and one 
for Okinawa by December of 1961. 

• Republic F-105 fighter-bomber. In- 
crease of funding over 1960 is 50%. 

Navy will begin construction of 20 
new ships and conversion of 1 5 others 
in Fiscal 1061 and will receive 19 new 
ships, six nuclear submarines, three 
Polaris submarines and a converted mis- 
sile cruiser begun in other years. These 
include the Forrcstal-class attack car- 
riers Constellation and Kitty Hawk, and 
the first nuclear cruiser Long Beach. 

New ship construction includes a con- 
ventional-powered carrier at a cost of 
$290 million, $1 50 million less than the 
price for a nuclear-powered carrier. 
Three more Polaris missile submarines 
will be bought and first of the Polaris 
submarines is scheduled to be on sta- 
tion by December of this year, with 
missiles. Polaris program is funded at 
$952,212,000 in Fiscal 1961. 

Anti-submarine warfare is funded at 
$1.57 billion in research and develop- 
ment and procurement funds for 1961. 
Breakdown is S64.2 million for ships 
and conversion; $45 million for research 
and development; $21.5 for aircraft and 
related procurement; $6.8 million for 
ordnance and ammunition. Navy also 
used the SI 57.5 million extra that Con- 
gress gave it last year for ASW, putting 


$45 million into research and develop- 
ment and the rest into procurement. 

Navy also will buy the McDonnell 
F4H and Chance Vought F8U-2N at 
the 1960 level and buy the North 
American A5J, the Lockheed GV-1 
tanker-assault transport for the Marine 
Corps, the Grumman S2F-5 and the 
Lockheed P5V. Marine Corps will get 
its first flight refueling squadron. 

Missiles to be purchased by Navy in- 
clude the Lockheed Polaris, Benclix 
Talos, Convair Terrier and Tartar, Ray- 
theon Sparrow, Philco-General Electric 
Sidewinder and the Zuni. Marine Corps 
will get the Martin Bullpup, two bat- 
talions of Raytheon Hawks, Convaii 
Redeye air defense missile, and the 
Army-developed Davy Crockett, a man- 
carried nuclear rocket. 

Defense will spend $500 million for 
full-scale tests of Army’s Nike Zeus 
without nuclear warheads. Despite in- 
sistence by Congress, it is not being put 
into production, partly as a result of a 
study by the President's Science Ad- 
visory Board last August. Defense con- 
siders it a point defense weapon and 
says it would cost $14 to $15 billion 
to defend U. S. cities with Zeus. 
Whether it will be produced should be 
decided this year. Secretary Gates said 
technical problems are "staggering.” 
Ihe $157 million extra provided by 
Congress last year for Zeus production 
is being held over into 1961. 

New budget also contains $1 1 1 .4 mil- 
lion to buy the last major elements of 
the Nike Hercules anti-aircraft missile. 
Army also will buy the 500-750 mi. 
Martin Pershing. Emerson Electric- 
Douglas improved Honest John, Emer- 
son Electric Little John, Martin La 
crossc, Sperry Sergeant. Raytheon 
Hawk, an anti-tank missile and the 
Davy Crockett. The Crockett is under 
Army Ordnance Weapons Command 
and work is done by Rock Island. Pica- 
tinny and IYankford arsenals. 

Army aviation funds arc up 55% ovti 
Fiscal 1960. Procurement will include 
Grumman Mohawk observation planes, 
dc Havilland Caribou assault transport, 
Bell Iroquois helicopter and the first 
production quantity of the Vertol 
Chinook helicopter. 


Bomarc B Abort Cause 

Washington— First five test launchings 
of the Air Force-Boeing Bomarc B inter- 
ceptor missile were unsuccessful because 
improper valve functioning kept the 
Marquardt ramjet engines from operating 
properly, according to Defense Secretary 
Thomas S. Gates. Jr. Solid-fuel booster 
• worked properly” in all five shots. Gates 
said. "The trouble has been definitely 

the end of this month.” he said. 
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NASA $802 Million Request May Grow 


By Craig Lewis 

Washington— Congress was asked last 
week to approve $802 million in new 
money for the National Aeronautics and 
Space Administration in Fiscal 1961, 
but the budget estimates are likely to be 
increased in an effort to accelerate the 
super booster program, including Sa- 

Thc Saturn project is now scheduled 
for $140 million in the Fiscal 1961 
NASA budget as compared with De- 
fense Department funding for the proj- 
ect of $27 million in 1959 and $77 
million this year, but the Administra- 
tion has authorized overtime expenses 
and increased spending for the program. 
This means NASA probably will have 
to ask for more funds as soon as the 
agency decides just how much should 
be spent to accelerate the program. 

Actual spending for research and de- 
velopment under NASA’s proposed 
1961 budget will almost double, going 
from $525 million in the current fiscal 
year to $600 million next year. Of these 
totals. NASA is spending $268 million 
to conduct research and development 
programs and $57 million for associated 
facilities this year, and the agency plans 
to spend $505 million for programs and 
$97 million for facilities next year. 

The $802 million budget request for 
new obligational authority for the next 
fiscal year includes $545,155,000 for 
research and development, $89,287,000 
for construction and equipment and 
$167,560,000 for salaries and expenses. 
Congress appropriated S500,575,000 for 
NASA thus far in the current year. A 
S25 million supplemental request for 
Fiscal 1960 is now pending. 

Although the Fiscal 1961 NASA 
budget will go through the customary 
separate authorization and appropria- 
tion processes in Congress, the Admin- 
istration will ask Congress to amend 
the space law so that future appropria- 
tions will not have to go through the 
preliminary authorization process. Con- 
struction and equipment category, a 
traditional field for close congressional 
examination, will be the only exception 
to this proposed change. 
Supplemental 

Administration request for a supple- 
mental Fiscal 1961 appropriation of 
$25 million is part of the amount au- 
thorized but not appropriated last sum- 
mer by Congress (AW Jan. 11, p, 25). 
NASA plans to spend $12 million of 
this for Project Mercury research and 
development and $7 million for the 
Mercury tracking network. NASA al- 
ready has transferred $15 million from 


current research and development funds 
to enlarge the tracking net program. 
The remaining $4 million in the sup- 
plemental request will go for construc- 
tion of the Centaur pad complex at the 
Atlantic Missile Range. 

Another supplement request probably 
will be made to deal with President 
Eisenhower’s approval of an accelera- 
tion in the super booster program. 
The President told NASA Administra- 
tor T. Keith Glennan "it is essential to 
press forward vigorously to increase our 
capability in high thrust space vehicles.” 
He asked Glennan to study and report 
as soon as possible on the amount of 
money needed in Fiscal 1960 and 1961 
to accelerate the super booster program, 
which includes Saturn and the 1.5 mil- 
lion lb, thrust F-l engine under develop- 
ment by North American Aviation’s 
Rocketdyne Division. 

Eisenhower also authorized Glennan 
to use as much overtime as he thinks 
necessary on the Saturn project. NASA 
has enough latitude in its current pro- 
gram planning to handle increased 
Saturn expenses for a time, but a sup- 
plemental request will have to be sub- 
mitted fairly soon unless other programs 
are made to suffer from the costs of 
accelerating the Saturn program and of 
developing the liquid hydrogen upper 
stages planned for the Saturn vehicle 
(AW Jan. 11, p. 26). 

Comparative Increase 

Transfer of Saturn makes compari- 
sons between current NASA spending 
authority and the obligational authority 
requested for next year difficult. Sub- 
tracting the $140 million Saturn pro- 
gram from the $802 million 1961 total 
leaves $662 million. Adding the $25 
million supplemental request to the 
S500 million 1960 spending authority, 
which did not include the Saturn pro- 
gram, gives a 1960 figure of S525 mil- 
lion. This indicates a comparative in- 
crease of $159 million in spending 
authority for the coming fiscal year for 
the space budget, excluding Saturn. 

Actual research and development 
spending for the two years is also 
clouded by Saturn, but $570 million for 
Fiscal 1960 and $654 million for 1961 
appear to be the best comparative 
spending figures which include Saturn. 
The 1960 total includes NASA’s $525 
million in regular and supplemental 
budget spending, plus $45 million spent 
for Saturn by the Defense Department 
this vear under its industrial funding 
program at the Army Ballistic Missile 
Agency. In Fiscal 1961. the Defense De- 
partment will spend $54 million on 
Saturn left over from previous authoriza- 


tions, and this figure is added to 
NASA’s $600 million spending budget 
to get the $654 million 1961 compari- 

Of the $140 million NASA has 
scheduled for Saturn under current Fis- 
cal 1961 budget plans, $11.7 million 
will be for research and development 
work at NASA’s Huntsville, Ala., facil- 
ity, and $81 million will be for other 
research and development work. Salar- 
ies and expenses connected with Saturn 
at Huntsville will be S54.5 million. 
Construction and equipment will cost 
$15 million, including test facilities at 
Huntsville and launch pad work at the 
Atlantic Missile Range. Total Fiscal 
1961 NASA spending at Huntsville for 
Saturn will be $56.7 million. 

NASA’s total budget for its new 
Huntsville facility is $92.5 million in 
Fiscal 1961. This includes $18,752,000 
for research and development and $18,- 
450,000 for construction and equipment 
for Saturn and other programs. Salaries 
and expenses for Huntsv ille total $55,- 
115,000. NASA's Huntsville facility 
will expand from 100 employes at the 
end of the current fiscal year to 5,500 
employes by the end of Fiscal 1961. 
Manned Space Budget 

NASA’s manned space flight budget 
of $107,750,000 in 1961 is almost en- 
tirely concentrated on Project Mercury 
research and development, and another 
SI 5 million is allocated for the Mer- 
cury' tracking net which is to be com- 
pleted by the end of the fiscal year. 
These sums will bring total Mercury 
spending close to the S500 million mark 
by the end of Fiscal 1961. About SI 
million of the 1961 manned space flight 
budget will go for outside help in pull- 
ing together the internal NASA studies 
on missions beyond the initial Mercury 
orbital flight phase. 

Project Mercury is now expected to 
cost about $550 million to complete 
the demonstration of manned orbital 
flight. NASA cites a variety of reasons 
for the increase over original estimates 
of about $200 million, including book- 
keeping changes, cost overruns, changes 
in the scope of work and some mistakes 
NASA made in estimating costs in this 
new research area. 

Of the research and development pro- 
grams for which funds are requested, 
Mercury and Saturn have the highest 
budgets. Among other vehicle programs. 
Centaur funding increases from $57 
million in Fiscal 1960 to S47 million, 
while Delta funding declines slightly 
from $15.5 million to $12.5 million. 
Scout research and development work 
has been completely funded, and any 
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money for this vehicle in the Fiscal 
1961 budget will come from the budgets 
of the satellites it will launch. 

Along with Scout, NASA will be de- 
pending upon 'Ihor and Atlas boosters 
with Delta and Agcna upper stages for 
satellite launchings in the near future, 
once these vehicles arc tested and 
proven. NASA also plans to buy two 
Atlas-Able vehicles in 1961. 

Vehicle systems technology funding, 
which covers midcourse and terminal 
guidance and attitude control systems, 
jumps from §6,757,000 in the current 
fiscal year to $21.2 million next year. 
Increased costs of tracking and data 
acquisition are reflected in a doubling 
of that budget to $52,550,000 in Fiscal 
1961. 


NASA has budgeted S2.S million for 
solid rocket work and S40 million for 
work on such liquid rockets as the 1.5 
million lb. thrust F-l engine during the 
coming fiscal year. Space power tech- 
nology will be funded for S8 million in 
Fiscal 1961, and nuclear rocket work is 
allotted S10 million, which will be 
matched with S26 million from the 
Atomic Energy Commission budget. 

In the field of scientific investigations 
in space, sounding rocket activity is 
budgeted for $8 million, about the same 
level as this year. Scientific satellite 
allotment increases from $25.8 million 
to $41.7 million. Formal budget allot- 
ments for lunar and planetary explora- 
tion decline from $49 million this year 
to $45 million in Fiscal 1961, but much 


of the $1 1 million transferred to this 
account after Vega was canceled will 
actually be spent in Fiscal 1961. 

NASA devotes an estimated 25% of 
the work effort at its three research 
centers to aeronautical research, and all 
research of this type is now done in 
these centers. Relatively small effort is 
planned in Fiscal 1961 on problems 
concerning aircraft and missiles. Aero- 
nautical work will be limited largely to 
problems connected with development 
of high speed military aircraft, short 
and vertical takeoff aircraft and nuclear 
propulsion for aircraft. 

NASA Allotments 


NASA has requested $89,287,000 
for construction and equipment in Fis- 
cal 1961. Allotments to each of the 
NASA facilities and projects to be built 
in 1961 include: 

• Langley Research Center, $11,957,- 
000; aerothermal dynamics facility for 
simulating hypersonic speed environ- 
ments and a laboratory for study of the 
dynamics of objects in various density, 
temperature, acceleration and vibration 
environments. 

• Ames Research Center, $980,000; 
additional equipment for a centrifuge 
to simulate high acceleration effects on 
vehicle equipment. 

• Lewis Research Center, S9, 100.000; 
basic materials research laboratory and 
a laboratory for research on energy con- 
version and power generation processes 
and equipment. 

• Goddard Space Flight Center, S9,- 
500,000; payload test facility, satellite 
systems laboratory and utility installa- 


• Wallops Station, $4,000,000; system 
to determine the precise trajectory of 
launched vehicles, operations comput- 
ing center and modernization of certain 


existing support equipment. 

• Jet Propulsion Laboratory, S 5,000,- 
000; modernization of laboratory facili- 
ties, solid propellant facility, liquid 
propellant test cell, antenna range and 
acquisition of approximately three acres 

• NASA Huntsville Facility, $18,450.- 
000; Saturn static test facility, central 
laboratory and office facility, dynamic 
test facility, addition to a fabrication 
laboratory, extension to an assembly 
building, pressure test cell and addi- 
tions to the engineering and guidance 
and control buildings. 

• Atlantic Missile Range, S2. 550,000; 
completion of Saturn launch complex 
and addition to the engineering and 
laboratory building. 

• Tracking facilities for the Minitrack 
net, $4,750,000; deep space net, $8,- 
000,000 and Mercury net, $1 5,000,000; 
additional electronic and optical equip- 
ment, control and data processing 
equipment, and accessory equipment, 
shelters and utilities. 
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Gates Downgrades Soviet Missile Lead 


By Ford Eastman 

Washington— New intelligence esti- 
mates have narrowed the interconti- 
nental ballistic missile gap between the 
U. S. and the Soviet Union, Defense 
Secretary Thomas S. Gates, Jr., said in 
testimony before the House Defense 
Appropriations Subcommittee released 
last week. 

Gates told the subcommittee that, 
while earlier estimates gave the Rus- 
sians a three-to-one superioritv in 
ICBMs between 1960 and 1965, it now 
appears the USSR will enjoy only "mod- 
erate numerical superioritv” during the 
next three years. He said: 

"If we compare the estimated Soviet 
ICBM and sea-launched missile pro- 
grams with plans for the deployment of 
U. S. ICBMs and Polaris missiles, we 
note that the Soviets may enjoy at times 
a moderate numerical simeriority dur- 
ing the next three years. This difference 
in numbers appears to peak during the 
1962 period. Our estimates indicate 
that both before and after mid-1962 
the numbers are closer together.” 

Gates said the previous intelligence 
estimates were based upon Soviet capa- 
bilities; the new estimates upon what 
the U.S. believes Russia will do. 

He told the subcommittee that num- 
bers represent only a part of the picture 
in estimating relative strength and 
mean little unless other factors are taken 
into consideration. These, he said, in- 
clude the warning time involved, rela- 
tive hardening of bases, dispersal, mo- 
bility, reliability and accuracy. 

Because of these additional factors. 
Gates said he does not believe Russia 
will risk all-out war merely on the basis 
of numerical superiority in ballistic 
missiles. He said the matter has been 
studied in detail and that it has been 
concluded "that even a surprise attack 
by all the missiles the Soviets could 
muster would not suffice to destroy 
enough of the U. S. retaliatory strike 
forces to enable him to make a rational 
decision to attack." He added: 

"We have estimated the performance 
characteristics, such as accuracy*, relia- 
bility and warhead size which Soviet 
missiles may be expected to exhibit 
during the period. While in many re- 
spects Soviet missiles have characteris- 
tics similar to our own, the analyses in- 
dicate that their accuracy will be inferior 

“The significance of this simple nu- 
merical comparison to our deterrent 
posture depends greatly upon the accu- 
racy which the Soviets may attain with 
the missiles. This is so because the 
number of relatively inaccurate missiles 
required to destroy a hardened military 


target, such as an ICBM emplaced in a 
concrete silo buried in the ground, is 
considerably greater than the number of 
highly accurate missiles required to do 
the same job.” 

Gates said the Defense Department 
also has examined the relative positions 
that would exist if the Soviets elected 
to produce and deploy more missiles 
than estimated and if their performance 
exceeds what the U. S. believes it will 
be. These analyses show, he said, that 
even under such circumstances, the re- 
sulting difference in numbers should 
not enable the Soviets to gain a stra- 
tegic posture that might tempt them to 
initiate a surprise attack. 

“This conclusion.” he said, “is based 
on the knowledge that our over-all de- 
terrent posture depends not only on our 
long-range missile capability hut also 
upon the continued success of other 
strategic weapons development pro- 
grams. including those for mobile sys- 
tems; upon the continued evolution and 
refinement of our capability to mount 
a sustained air alert on short notice: 
upon our ability to bring advanced early- 
warning systems into operation; and 
upon our continued vigilance in detect- 
ing and reacting to improvements or 
changes in the Soviet posture, intentions 
and weapons developments.” 

Research and development effort on 
Army's Nike Zeus anti-missile missile 
system has been greatly accelerated dur- 
ing the last two years. Gates said. He 
added, however, that the technical 
problems involved in detecting, track- 
ing. and computing the course of an 
incoming ballistic missile and guiding 
the intercepting missile to its target arc 
still staggering. 

“Our knowledge of ballistic missile 
defense is still limited and we are not 
sure that we have identified all of the 
problems which such a system would 
have to solve,” Gates said. "This year’s 


New IRBM Proposal 

Washington— Proposals for develop- 

mcdiate range ballistic missile for the 
North Atlantic Treaty Organization 
arc under Defense Department study, 
Defense Secretary Thomas S. Gates, Jr„ 
said last week. 

Gates said such a missile might be a 
land-based, mobile. Polaris-type missile 
for deployment in Europe. Gates added 
that such a weapon also might be de- 
ployed in the Far East. 

In a related area, Gates told the 
House Defense Appropriations Subcom- 
mittee that the U. S. had dropped tenta- 
tive plans to base any IRBMs in Greece. 


money ($500 million), as I understand 
it, will pay the costs of the full-scale 
tests that we envision conducting in the 
Pacific. That will give us a great deal 
more technical data for where we go 
from there. 1 think by that time we will 
have enough information to make up 
our minds whether or not to go into 
production.” 

The Nike Zeus system, he added, 
“has serious problems about it. One is 
that it is a point-defense system. It is 
an extension of what might be called 
the Nike Hercules type system. You 
have to put a lot of them around the 
United States, around Strategic Air 
Command bases, or around cities, at a 
cost of maybe $14 or $15 billion. You 
might be able to protect, if it worked, 
a certain percentage of the population 
of the United States. ... I do not want 
to downgrade it before we give it its 
fair chance because it is the only anti- 
missile system we have that looks prom* 
ising.” 

In addition to Nike Zeus, Gates said, 
basic research and development effort 
has been accelerated on Advanced Re- 
search Projects Agency's Project De- 
fender to explore all the phenomena 
associated with missile flight that might 
be useful in solving the missile defense 
problem and to examine the possibilities 
of applying other techniques to detec- 
tion, discrimination, interception and 
kill. 

Other highlights bv Gates included: 

• "For the satellites we are working on 
for reconnaissance purposes, or warning 
purposes, or other military purposes that 
we have in mind, we have no require- 
ment for the kind of thrust in rocket 
engines that is needed to make the type 
of shot the Soviet Union made to the 
moon. We have no present military re- 
quirement for the use of space that 
we cannot handle with the present 
ICBM boosters or a slight augmenta- 
tion of them. 

• Further studies of the air defense 
problem are being made in which the 
continued use of aircraft interceptors 
in numbers is being considered. "One 
of the reasons for this," Gates said, “is 
that the (Boeing) Bomarc sites them- 
selves are vulnerable, as fixed sites, to 
good accurate missiles. 

• “We have not yet established the 
force levels for the Minuteman or 
Polaris. So, we are in the position where 
we could overprogram if we were un- 
wise, but. at the moment, we probably 
would hope to program faster in those 
two weapons if we were sure of them 
technically. I think from the standpoint 
of what is required we will just have to 
review that on an annual basis, watch- 
ing to see what the Russians really do." 
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Soviets Plan Biological Satellite Firings 


By David A. Anderton 

Nice, France— The next step in Rus- 
sia’s space science program will be a 
broad investigation of the cosmic radia- 
tion problem in preparation for manned 
space flight. 

Russian scientists plan to send plants 
and "highly organized living beings”— 
presumably animals which possibly 
would be primates— into space in a se- 
ries of satellites studying the effects of 
cosmic rays on living organisms and 
possible methods of protection against 
cosmic radiation. 

Tliese experiments are part of a gen- 
eral program of space research outlined 
by academician A. A. Blagonravov in a 
USSR report to the meeting here of the 
Committee on Space Research (COS- 
PAR) of the International Council of 
Scientific Unions (1CSU). 

Blagonravov defined three areas 
where Russian scientists will concen- 
trate on space experimentation: 

• Upper atmosphere of the earth and 
circumterrestrial space by means of ar- 
tificial earth satellites. The major por- 
tion of this work will be a comprehen- 
sive study of cosmic radiation. 

• Lunar exploration and studies in the 


vicinity of the moon. "We plan to con- 
tinue studying the moon,” said the 
Russian scientist. 

• Other planets of our solar system, be- 
ginning with Mars and Venus. “Instru- 
ments brought into immediate proxim- 
ity with the surfaces of other planets 
will permit, in the near future, solution 
of one of the mvsteries of the world— 
the existence of life on other planets,” 
the report stated. 

Blagonravov’s report was one of a 
series submitted bv member nations of 
COSPAR summarizing work during the 
International Geophysical Year (IGY) 
and its time extension called Interna- 
tional Geophysical Cooperation (IGC). 

The Russian report said 175 investi- 
gative rockets were launched to study 
the upper atmosphere between July, 
1957 and December. 1959—158 mete- 
orological rockets and 17 geophysical 
probes. Three earth satellites and three 
space probes launched during the same 
time interval completed the Russian 
contribution to space science during 
ICY and IGC. 

Meteorological rockets were fired 
from Russian territory in the north 
Arctic circle, in the central latitudes 
of European Russia and from ships in 


the Southern Hemisphere and northern 
Pacific. More than one-third of the 
firings were from a high latitude ob- 
servatory in Franz Josef Land (a group 
of islands 80 deg. north latitude almost 
due north of Murmansk), a similar por- 
tion was fired in European Russia and 
the remainder from the diesel-electric 
ship "OB” of a Russian Antarctic ex- 
pedition. 

All 17 geophysical probes were fired 
from European Russia and covered an 
altitude range between 62 and 292 mi. 

These included: 

• Six rockets which carried 810-lb. pay- 
loads each consisting of a sealed, spher- 
ical self-orientating container and in- 
strumentation to record atmospheric 
structure, to make optical observations 
and to record ambient parameters in- 
side and outside the container. Orienta- 
tion of the container made possible 
geophysical measurements requiring ei- 
ther definite orientation of instru- 
ments in space or precise knowledge of 
their orientation. 

• Seven rockets carried 4,850 lb. pay- 
loads each to an altitude up to 151 mi. 
Payload comprised two containers of in- 
struments, a hermetically sealed cabin 
with test animals, a detachable head 



Canadair CL-41 Trainer Makes First Flight 

Canadair CL-41 sidc-by-side jet trainer makes its first flight from CarKcrvillc Airport near Quebec (AW Jan. 18, p. 35). Flight 
lasted 70 min. and was limited to 15,000 ft. altitude and 320 mph. Two prototypes, powered by Pratt & Whitney JTC12-A turbojets 
of 2,900 lb. thnist. have been built. Ceiling is 44,500 ft. and top speed is 475 mph. 
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section of the rocket itself and a para- 
chute recovery system. 

• Four rockets, stabilized throughout 
flight, carried 3,300-lb. payloads to 
heights of about 2S5 mi. Launchings 
were made in 1958. Payloads included 
both instrumentation and experimental 
animal subjects. One clue to the work- 
ability of the parachute recovery sys- 
tems of these rounds and those listed 
above is given in a Russian report 
which says "On Aug. 27. 1958, the head 
section with the scientific apparatus and 
the animals safely landed for the first 
time from an altitude of 450 km. (28Q 

There is a discrepancy in Blagonra- 
vov's report which remains unexplained. 
The total number of firings with experi- 
mental animals seems to be 1 1 from the 
tabulation above. But another tabula- 
tion in the report lists nine firings only 
of rockets with animals— two during 
1957. five during 1958 and two during 
1959. 

Vague Timetable 

Those observers who looked for 
specific details in Russia's future plans 
were disappointed. The plans were 
vague and lacked the specificity of 
either French or U.S. reports. 

Example: Blagonravov said ". . . we 
plan to launch a series of satellites.” 
The French report said 20 Veronique 
rockets would be launched and gat e a 
timetable. The U. S. report named nine 
scientific satellites, two space probes, 
one geophysical probe, stated the 
launching vehicles, detailed the experi- 
ments to be done with each shot, and 
gave approximate timetables where pos- 
sible (AW Jan. 18, p. 30). 

About the only place where the Rus- 
sians did lay down a specific list of 


ACF Merges Divisions 

Washington— ACF Industries, Inc. has 
merged its Avion and Nuclear Products- 
Erco divisions to form a new ACF Elec- 
tronics Division. The company's former 
ACF Electronics operation at Alexandria. 

the jurisdiction” of the new division, 
according to ACF, but reportcdlv will 
soon be sold to Illinois Tool Works of 
Chicago (AW Jan. 4. p. 27). 

New ACF Electronics Division in- 
cludes plants at Rivcrdale, Md., and 
Paramus. N. J.. and the rccentlv opened 
Electro-Physics Laboratory in Bladcns- 
bnrg. Md. George B. Shaw is general 
manager of the new division, with head- 
quarters in Rivcrdale. Robert Young is as- 

in Paramus. Richard F. Wchrlin^former 


studies was their elaboration of the 
first phase of their satellite experiments. 
There they said the program is vast and 
includes the study of ultraviolet and 
X-ray spectra of the sun, mapping the 
stellar sky. photography of the solar 
corona and various nebulae, cosmic ray 
studies, studies of the terrestrial mag- 
netic field and its relation with solar 
activity, studies of the ionosphere, the 
degree of ionization and its composi- 
tion, propagation of radio waves 
through the ionosphere, studies of the 
gravitational field of the earth and es- 
tablishment of a high-precision time 
Service for astronomical purposes. Here 


Washington— New type radar that 
operates in the high frequency band 
and may be capable of detecting low- 
flying aircraft and submarine-launched 
niissilcs at distances of more than 2.000 
mi. has been developed by the Naval 
Research Laboratory. 

An experimental installation near 
Washington reportedly has been able 
to detect missiles fired from Cape Ca- 
naveral, Fla., some 900 mi. away. A 
$4 million prototype installation at 
Chesapeake Beach. Md., is scheduled 
for operation late this year. The pro- 
gram is called Project Madre, an 
acronym derived from Magnetic Drum 
Receiving Equipment. 

The new NRL radar operates in the 
same 3-to-30 me. IIF band normally 
used for long-range radio communica- 
tions. These frequencies bounce off 
the ionosphere and back to earth unlike 
microwaves and ultra high frequencies 
(UHF) normally used for radar, which 
are limited to line-of-sight ranges. 

The I-IF frequency band is the same 
one used by Project Teepee, a mis- 
sile launch detection technique devel- 
oped bv the Office of Naval Research 
(AW Aug. 17, 1959. p. 33). An in- 
herent and serious limitation of any 
radar or other detection system operat- 
ing in this band is the fact that HF 
propagation quality varies with the time 
of day and year and often is blacked out 
by auroral activity. The HF band also 
is relatively easy to jam. 

Tire Roine Air Development Center 
constructed an experimental radar op- 
erating in the HF band almost a decade 
ago. The idea, however, was not carried 
beyond this stage because of perform- 
ance limitations and the existing state 
of the art at that time. 

Naval Research Laboratory has ap- 
plied recently-developed cross-correla- 
tion data processing techniques and 
employs the doppler shift produced in 
the returning radar echo to detect the 


they also mentioned a broad study of 
cosmic radiation as a preparation for 
manned space flight. 

Blagonravov said a new field in celes- 
tial mechanics was opening as part of 
this work. "For the first time in the 
history of astronomy, calculations are 
made of artificial celestial bodies, in- 
cluding such unusual bodies as those 
which are able actively to influence the 
character of their motion.” This claim 
is not exclusive with the Russians; any 
nation working with mathematics on 
the motion of artificial satellites is do- 
ing so for the first time in the history 
of astronomy. 


weak signal from a moving target sig- 
nal in the presence of atmospheric noise 
and echos from the ocean. The mag- 
netic drum, produced by General Elec- 
tric Co., is used to store a series of 
signal returns for subsequent cross-cor- 

The Project Madre installation at 
Chesapeake Beach reportedly will em- 
ploy a transmitter capable of delivering 
five megawatts peak power with a pulse 
repetition rate of about 200 per second. 
The antenna, measuring approximately 
330 ft. long and 150 ft. high, will be lo- 
cated on a cliff overlooking the Atlantic 

The antenna will provide an azimuth 
beamwidth of six to 12 deg. depending 
upon the specific operating frequency, 
with an elevation beamwidth of about 
12 to 24 deg. At a range of 1,000 mi., 
the antenna will illuminate an area that 
is 1 2 5-to-2 50 mi. wide. System is ex- 
pected to be able to resolve target dis- 
tance to within approximately 10 mi., 
target azimuth position to within about 
one-half a beamwidth, perhaps better. 

To provide integration time for cross- 
correlation of target return, the antenna 
will look at a given area for approxi- 
mately 20 sec. before advancing to the 
next scan position. Scanning will be ac- 
complished by controlling the phase of 
the electromagnetic energy fed to the 
antenna elements. 

To make the system insensitive to 
movement of the ionosphere itself and 
the ocean waves, it will be gated so as 
to detect only those targets whose 
speeds exceed approximately 50 mph. 
Unless tests indicate that this limit can 
be lowered, the Project Madre radar 
does not appear suitable for detecting 
surface vessels or surfaced submarines. 
To achieve accurate target range deter- 
mination, it will be necessary to make 
radio soundings to establish the height 
of the ionosphere, an NRL spokesman 
says. 


Navy Designs New Type Radar 
To Detect Low-Flying Aircraft 
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Martin Proposes Nuclear Rocket Plan 

By Michael Yaffee 



New York— Nuclear pulse rockets 
powered by repeated explosions of small 
nuclear bombs inside a spherical thrust 
chamber may be the key to economic 
and efficient space exploration. 

Early this year, the Martin Co. will 
submit a proposal to the Advanced Re- 
search Projects Agency for a feasibility 
Study of using nuclear explosions to 

E ropel space vehicles. Although the 
asic idea already is under study by Gen- 
eral Atomics Division of General Dy- 
namics in Project Orion (AW Oct. '5, 
p. 125), Martin scientists believe their 
approach is sufficiently different from 
Project Orion and significant enough to 
warrant another government program 
in this area. 

The basis for the proposal will be 
three types of nuclear pulse rockets 
which physicist Dandridge M. Cole of 
Martin-Denvet described at the annual 
meeting here last week of the Ameri- 
can Astronautical Society. All three 
rockets depend, as docs Project Orion, 
on nuclear explosions for their primary 

T roughout his study, Cole stressed 
the fact that his work to date was theo- 
retical and tnat accurate performance 
data could come only from actual tests. 
But given even moderate assumptions. 
Cole said, the most primitive of his 
three nuclear pulse rockets— Model I 
—could carry twice the payload of a 
chemical rocket of the same gross 
weight. It also could equal the per- 
formance of a solid core fission type 
rocket, such as Project Rover, of the 
same propellant fraction (0.65), and 
same specific impulse (930 sec.) and at 
the same time provide a much greater 
performance potential, possibly up to 
a specific impulse of 3,000 sec. 

Rocket Economics 
To be economically attractive, Colt 
said, nuclear pulse rockets must be very 
large, in the millions of pounds, or 
about the same size as gaseous core 
fission systems and other proposed ad- 
vanced nuclear propulsion systems. The 
advantages of the pulse rocket, in com- 
parison with some other nuclear sys- 
tems, are that it can have far higher 
average thrust chamber temperatures 
because the heat is not carried through 
the thrust chamber wall and that it re- 
quires no magnetic containment. 

First of the three pulse rockets de- 
scribed by Cole is based on a conserva- 
tive design with emphasis on feasibility 
and simplicity. Free-space operation is 
assumed in order to avoid earth takeoff 
problems, such as atmospheric contami- 
nation, although Cole is confident that 


this problem will be solved with the 
development of clean nuclear bombs. 

The Model I nuclear pulse rocket, 
as described by Cole, is 300 ft. long and 
has a spherical thrust chamber 130 ft. 
in diameter and weighing 1 million lb. 
Steel walls of the thrust chamber arc 
0.5 in. thick. Gross weight of the rocket 
is 3.52 million lb. and includes 2.06 
million lb. of water and 350,000 lb. of 
payload. 

Mission velocity of the Model I pulse 
rocket is 26,000 fps./sec. Leaving a 
minimum earth orbit with this velocity 
change capability, the vehicle could 
make a soft moon landing and then re- 
turn to an earth orbit or it could travel 
on fast orbits to the nearer planets. 

With some modification. Model I 
could travel from the surface of the 


earth to a minimum earth orbit, accord- 
ing to Cole. Or, he added, it could 
be boosted into a velocity of 8,000 
fps./sec. and an altitude of 1 50 mi. by 
a cluster of nine F-l (Rocketdvnc’s 
11-million-lb. thrust liquid engine) 
chemical rocket engines. From this 
point, it could go into orbit under its 

Propellant for the Model I nuclear 
pulse rocket consists of small energy 
capsules (0.01 kiloton nuclear bombs) 
and an inert expellant contained in a 
storage area above the thrust chamber. 
Between the chamber and storage area 
is a low velocity compressed air gun 
which shoots the energy capsules into 
the thrust chamber. Possibly, Cole 
says, some existing, off-the-shelf solid 
propellant rocket such as the Genie 
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NATO Chooses Breguet 1150 ASW Aircraft 

Breguct 1150 Atlantic twin turboprop anti-submarine aircraft. 

The Breguet aircraft a year ago won a NATO competition for a standard ASW 
aircraft (AW Dee. 15, 1958, p. 35). First of two prototvpcs already under construc- 
tion is expected to fly toward the end of 1961. The Atlantic, powered bv two Rolls- 
Royce Tyne turboprops, is slated to replace 200 NATO Lockheed P2Vs. 

Nations involved in financing in addition to the U.S. arc France. West Ger- 
many. the Netherlands and Belgium. U. S. funds will come out of its Mutual 
Weapons Development Program (MWDP). 

The fisc nations will assume responsibility for the supervision and financing of 
the project. Over-all management of the program will be handled by a special steer- 
ing committee. Construction work will be done under the executive supervision of 
the French Air Ministry's Technical and Industrial Section (DTI). 

Construction both at prototype and production stage will be shared by a 
consortium of five West European companies: Breguet and Sud Aviation in France. 
Dormer in West Germany, Fokkcr in the Netherlands and ABAP in Belgium. 
Latter group represents three Belgian companies. SABCA. Avion! Faircv and 
Fabrique Nationale d'Anues de Guerre (FN). 

Engines for the two prototvpcs will be supplied bv Rolls-Rovcc while much of 
the electronic equipment will come from the U.S. However. West European 
companies may eventually build engines and electronic equipment for the Atlantic 

Hie Atlantic is a midwing land-based aircraft earning a crew of 12. Span is 
124 ft. length, 90 ft; height. 35 ft. Wing area is given at 1.292 sq. ft. and gross 
weight 86.000 lb. 


could be used to carry the capsule into 
the thrust chamber. 

A time or setback fuze could be used 
to make sure the capsule explodes when 
and where desired within the thrust 
chamber. The frequency of the detona- 
tions will be determined by the mission. 
At a frequency of one pulse per second. 
Cole said, the average thrust would be 

800.000 lb. and the thrust-to-weight 
ratio would be 0.25. Higher values 
could be obtained for short periods by 
increasing the pulse frequency. 

In his design. Cole assumes that 
water is used as the inert expellant and 
that the expellant also is used in the 
transpiration cooling of the thrust 
chamber walls. For each pulse of the 
rocket. S58 lb. of water would be used. 
Using a total of 2,400 0.01 kiloton 
bombs and 2.06 million lb. of water 
and assuming that 40% of the bomb 
energy is converted to kinetic energy 
of exhaust. Cole calculates that the 
liquid propellant version of Model I is 
capable of accelerating a 350,000-lb. 
pavload through a velocity change of 

26.000 fps. sec. 

The principal problem concerning 
the feasibility of propulsion by con- 
tained nuclear explosions revolves on 
the question of whether a thrust cham- 
ber can be made strong enough to con- 
tain the explosion and at the same time 
light enough for acceptable vehicle per- 
formance. Cole calculates that his 
1-million lb. steel thrust chamber would 
be more than adequate. 

Shock transmission from thrust cham- 
ber to payload should be significantly 
iess than in the external explosion sys- 
tem where the entire impulse is di- 
rected against a shield at the rear of 
the vehicle, according to Cole. The 
problem of shock transmission in the 
Model I nuclear pulse rocket, he says, 
can be solved by making the thrust 
chamber nail in two concentric shells 
and filling the intervening space with 
a compressible shock absorbing gas and 


by building a shock absorbing system 
between the thrust chamber and the 
rest of the vehicle. 

Heating problems. Cole says, can be 
controlled by a combination of bomb 
wrapping and transpiration cooling. 

Assuming that bomb costs will drop 
to $100,000 per bomb in the future— 
or possibly even to SlO.OOO-Colc esti- 
mates that propellant costs would range 
from $70 to $700 per pound of payload 
for his Model 1 nuclear pulse rocket. 

In his proposed Model II nuclear 
pulse rocket, based on design assump- 
tions which seem reasonable for 10 or 
20 years in the future. Cole reduces 
the factor of conservatism in the weight 
of the thrust chamber from 20 in 
Model I to a factor of 4. The spheri- 
cal steel thrust chamber is still 130 


ft. in diameter but now weighs 200,000 
lb. instead of 1-million lb. 

Including expellant costs (S5 per lb.) 
as well as energy capsule costs ($10,000 
per unit). Cole obtains a total propel- 
lant cost for his Model II nuclear pulse 
rocket of $25-80 per pound of payload. 
This figure is based on the following 
parameters, assumed and calculated: ex- 
haust velocity, 37,200 fps. see. (specific 
impulse equals 1,150 sec.); propellant 
fraction. .90: kinetic energy per pulse 

I. 2 x 10'” ft. lb.: payload, 2,92 million 
lb.; gross weight, 6.72 million lb.; num- 
ber of pulses, 5,800: expellant mass per 
pulse, 558 lb. 

Even more economically attractive 
is Cole's Model II-A. a larger version 
of Model II which uses 0.1 kiloton 
energy capsules. The Model II-A 
thrust chamber is 282 ft. in diameter 
and weighs 2 million lb. Capsule and 
expellant costs remain respectively 
SI 0,000 per unit and S5 per pound. 
Gross vehicle weight is 67.2 million lb. 
and payload 29.2 million lb. The re- 
sultant total propellant cost for Model 
II-A is $7.90 per pound of payload. If 
Model II-A were to be redesigned in- 
stead of simply scaled up from Model 

II, Cole believes it would be possible 
to obtain a propellant cost of S6.50 
per pound of payload. 

Considerably different, Cole's Model 
III vehicle is a nuclear pulse jet, not 
rocket. Energy source would still be 
contained nuclear explosions but the 
expellant would be air taken from the 
surrounding atmosphere. Principal mis- 
sion of this nuclear airbreather would 
be transportation of payloads from 
earth to near satellite orbits. 


Soviet Manned Satellite 

New York— Russia will launch a manned satellite by late spring or early summer in 
the opinion of Brig. Gen. Don Flickinger, ditector of life sciences. Air Research and 
Development Command. 

Flickinger believes the Pacific area, recently designated by the Russians for missile 

Gen. Flickinger pointed out at the annual meeting of the American Astronautical 
Society that the location of the Pacific impact area was a likely spot for a Russian 

tion. It seems unhkclv. lie said, that the Soviet would reserve this area simply to 
put on a public demonstration of the accuracy of their missile guidance systems. 
When they do launch a manned satellite. Gen. Flickinger believes that it will be 

man in space. The satellite will probably be a two-man vehicle, he said, because this 
will create a greater impact from the viewpoint of prestige. Also, two men have 
a greater safety factor than one; and, in light of the Russians’ publicly announced 
concern with the safety aspect of such an undertaking, this could be an important 
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USAF Tightens Rules Defining 
Industry, Retired Officer Relations 


By Katherine Johnsen 
Washington— Air Force quietly is 


a seven-page regulation designed to pre- 
clude possible industry influence in the 
actions of USAF officers on the open- 
ing day of Congress, it was disclosed 
in testimony released last week by the 
House Appropriations Committee. 

The new regulation enlarges the 
scope as to what constitutes “selling" 
by former officers employed by con- 
tractors, requires them to register with 
the Air Materiel Command, and warns 
officers on active duty against accepting 
favors or gifts from industry that might 
even be "interpreted” as improper. 

Defense Secretary Thomas S. Gates, 
Jr., apparently was unaware of the 
USAF action when he appeared before 
the committee on Jan. H. Queried as 
to whether any regulations had been 
adopted prohibiting Defense officials 
and officers from accepting favors from 
contractors as a result of extensive hear- 
ings last summer by the House Armed 
Services Investigating Subcommittee 
headed by Rep. Edward Hebert (D.- 
La.), Gates replied: 


Soviets Test Rocket 

Washington— Soviet Russia last week 
fired the first of its "more powerful" 
space rockets more than 8,000 mi. from 
a new site near the Aral Sea into the 
Pacific Ocean. U. S. Defense Depart- 
ment said the rocket "apparently did fall 

Russia on Jan. 8, and Russia claimed 
the "nose cone of the last stage of the 

dense layers of the atmosphere." fell 
within 1.24 mi. of the "predetermined 

Impact was registered by radar, opti- 
cal count and acoustic devices aboard 
the three 3,800-ton Soviet tracking ships 
Sibir. Suchan and Sokotkah. Rocket 

check performance of certain scientific 
instruments and to make required meas- 
urements,” Russia said. 

New launch pads arc located on an 
island in the mouth of the Amu O 
Dar'ya River, which empties into the 
Aral. All three Soviet ships carried 

booms that might be used for nose one 

and what appeared to be small, high-fre- 
quency' radar antennas, possibly to help 
in pinpointing nose cone impact by 
means of a transponder in the cone. 


"We have adopted them in conver- 
sation. We have no written regulations. 
We have been waiting to discuss this 
with Mr. Hebert's investigating com- 
mittee. . .” 

Gates also staunchly defended the 
Bahamas entertainment of top Defense 
officials by the Martin Co. (AW Dec. 
7. p. 25) following a suggestion by Rep. 
Jamie Whitten (D.-Miss.) that it was 
tied to continuation of the Martin 
Mace missile program by the Air Force. 
Whitten asked: 

"Were these trips made in an effort 
by Martin to prevent the Congress from 
insisting on putting off procurement 
contracts until the missile was proved, 
or do you know?" 

Gates replied that, "I know that it 
had no bearing on the Mace contract.” 

Air Force request for SI 27.5 million 
for Mace in the Fiscal 1960 budget, 
was refused by the House Appropria- 
tions Committee on the grounds that 
Mace is obsolescent. Senate Appropria- 
tions Committee turned down USAF's 
request to restore the funds, but added 
a proviso that funds could be diverted 
from other projects to Mace if it is 
considered "essential.” USAF has 
transferred 3125 million to Mace for 
Fiscal 1960. 

‘Die record of the Hebert subcom- 
mittee shows two trips to the Bahamas 
sponsored by the Martin Co, during 
the period Mace was being disputed 
in Congress: 

• USAF Maj. Gen. James Ferguson was 
a guest of the Martin Co. at the Cot- 
ton Bay Club in the Bahamas, Jan. 10- 
17, 1959. At the time, Gen. Ferguson 
was director of requirements in the office 
of the deputy chief of staff for develop- 
ment. Gen. Ferguson, now vice com- 
mander of the Air Research and Devel- 
opment Command, presented USAF's 
policy statement in support of Mace to 
the House Appropriations Committee 
on Feb. 16. 

• Gen. Nathan Twining, chairman of 
the Joint Chiefs of Staff, and two active 
Air Force generals— Gen. S. E. Ander- 
son and Gen. Emmett O'Donnell, Jr.- 
werc Martin guests at Cotton Bay Feb. 
26-Mar. 1. At the time, Gen. Anderson 
was commander of ARDC. Gen. 
O'Donnell at the time of the trip was 
deputy chief of staff, personnel. He 
became commander-in-chief. Pacific Air 
Forces, in August. 

Other developments last week indica- 
tive of the interest in Congress on 
industry-military relationships include: 

• Rep. Hebert-introduced legislation 
banning former officers and civilian offi- 
cials from "sel1iitg”-bc it a concept or 


Mercury Test Launch 

Wallops Station, Va. - Boilerplate 
Mercury capsule carrying a 6 lb. monkey 
was launched here last week in a test 
of the Mercury escape rocket system 

Capsule was separated from the 
booster at 36,500 ft. and recovered by 

lowered it into the Atlantic 12 mi.' from 
the launch site. The female monkey, Miss- 

condition when checked immediately 
after landing and before being flown to 
Brooks AFB, Tex., for detailed examina- 
tion and study. 


hardware— to the defense establishment 
for a period of two years after leaving 
government service (AW Jan. 18, p. 
26). Rep. Carl Vinson (D.-Ga.), chair- 
man of the Armed Services Committee, 
said hearings will be held "as soon as 
possible" and that the measure would 
be passed at this session of Congress. 
The hearings are expected to be brief. 
• House Appropriations requested De- 
fense Department to supply a list of the 
10 largest defense contractors showing 
the volume of defense business they 
have received over the past five years 
and the change in the market value of 
their stock that has occurred in that 
period. 

News Digest 


Douglas Aircraft Co. reported a 

533.822.000 deficit for its fiscal year 
ending Nov. 30 on sales of $883,884,- 
000. Backlog at vear's end was 51.317.- 

277.000 compared with $1,544,000,- 
000 a year earlier. 

British European Airways team 
headed by Lord Douglas of Kirtleside, 
BEA chairman, visited Sikorsky and 
Vertol last week to look at the tur- 
bine-powered Sikorsky S-61 and Vertol 
107 helicopters. The airline may buy 
one of these types for such possible 
short haul routes as Penzance to the 
Scilly Islands in southwest England, a 
route now served by dc Havilland 
Rapide 16-passenger fixed-wing aircraft. 

Scandinavian Airlines System Sud 
Caravclle twinjet transport crashed into 
a hilltop last week during an approach 
to Ankara, Turkey, airport. None of the 
42 persons aboard survived. 

Dr. Guy Suits is sice president and 
director of research for General Elec- 
tric Co., not Ampex Corp., as reported 
in last week’s article on GE’s new ther- 
moplastic recording technique (AW 
Jan. 18, p. 87). 


AVIATION WEEK, 


AIR TRANSPORT 


FAA Budget Stresses Airway Needs 


Agency’s Fiscal 1961 requests total $654 million; 
represent $143.5 million increase over this year. 

By Robert H. Cook 

Washington— Federal Aviation Agency is concentrating upon the staffing 
and expansion of its air traffic control system in Fiscal 1961 budget requests 
submitted to Congress last week. 

Total funds of $654 million requested represent an increase of $143.5 
million over the Fiscal 1960 budget and reflect FAA's early progress in carry- 
ing out plans for modernization of the nation's airways. 

Of the increase over Fiscal 1960, 


$64.3 million is scheduled 
full-year costs of services initiated on a 
part-year basis during 1960 plus the 
cost of operating added facilities that 
should be ready during the year under 
previous appropriations and 4,547 new 
employes, most of them technicians. 
Addition of the new personnel would 
give the agency a total work force of 


Including the extra sum of $63 mil- 
lion previously authorized by Congress 
for aid to airports under an extension of 
Public Law 86-72, FAA's total new 
obligational authority requested would 
be $717 million. 

Breakdown of FAA’s budget figures 
shows that a significant part of the allo- 
cations will cover the cost of air traffic 


39.152 persons, of whom 40% will be and navigation installations that havi 


engaged in traffic control. Another 
40% will handle maintenance work, the 
remaining 20% administrative duties. 

Major portion of the increase has been 
allotted to expanding air navigation 
facilities at a cost of $195 million, an 
increase of $76.8 million over the Fiscal 
1960 budget allocation. Funds would 
cover the cost of constructing additional 
air route traffic control centers and air- 
port towers, the purchase of nine air- 
craft for agency use and the installation 
of new radar equipment and other navi- 
gational aids. 

Research and development funds of 
$65 million are being requested, an in- 
crease of $16 million over Fiscal I960. 
The increase has been requested pri- 
marily to meet FAA's planned five year 
schedule implemented in 1957 by the 
Civil Aeronautics Administration for 
modernization of the airways. 

Balance of the FAA budget estimate 
provides $6 million for operations and 
maintenance costs of Washington Na- 
tional Airport for the year plus costs 
necessary to train personnel and acquire 
needed equipment for the opening of 
Dulles International Airport near Wash- 
ington by July, 1961. An additional 
$5 million also was requested to pro- 
vide greater safety and operating effi- 
ciencies at Washington National. FAA 
hopes to receive authority to establish 
a private corporation to operate both 
airports through legislation that would 
permit all revenues earned to be applied 
to the operating costs of the airport 
and payments of interest on the govern- 
ment’s investment in the airports. 
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been in operation for a portion of Fiscal 
1960 and those still to be added under 
current budget appropriations. These 
improvements will total $130 million 
by the end of Fiscal 1 960. 

’ Continuation of the expansion pro- 
gram through Fiscal 1961 will provide 
an additional 1 3 airport control towers, 
complete short range aviation units 
(Vortac) at 62 locations, 20 instrument 


In addition, this portion of the 
budget covers the cost of nine new 
transition terminal center buildings at 
an estimated cost of $17 million, and 
the purchase of the nine aircraft. The 
buildings will be contracted by FAA 
which estimates it will save $700,000 
by spending its own money as com- 
pared with the past practice of leasing 
such facilities from private firms. 

FAA has authority in the Fiscal 1960 
budget for the purchase of one aircraft. 
With Fiscal 1961 funds, the agency 
plans to buv two jets for flight inspec- 
tions between 24,000 and 40,000 ft. 
altitudes and seven other aircraft for the 
training of flight inspectors. No deci- 
sion as to the type of aircraft models 
to be purchased nas been made. 

Funds for research and development, 
FAA said, arc being planned around a 
continuation of the projects formerly 
handled by the Airways Modernization 
Board. Much of this work will be con- 
tracted to industry with experimenta- 
tion and evaluation conducted at the 
FAA's test center in Atlantic City. N. J. 
FAA said only the "most compelling 
needs” are being included in its re- 
search program, which accounts for less 
than 10% of the agency’s budget 
dollars. 

Major projects the agency says it will 
continue to explore include automatic 



traffic control, joint use of automatic 
weather distribution information and 
development of an all-weather landing 

The agency also hopes Congress will 
enact an airways users charge by means 
of new aviation fuel taxes, urged by 
President Eisenhower in his budget 
message. Based upon raising the pres- 
ent gasoline tax from 2 to 41 cents per 
gal. plus a 4 cent per gal. levy on jet 
fuel, FAA estimates that the user charge 
would provide annual revenues of $89 
million to help support the airways 
system— $50 million from jet opera- 
tions and $59 million from piston en- 
gine aircraft. 

CAB Budget 

The President also took note of the 
increase in subsidy payments included 
in the budget estimate of the Civil 
Aeronautics Board and advised Con- 
gress that it may be necessary to con- 
sider proposals to make local-service 
carriers, including helicopter operators 
and intra-Alaska service airlines, less 
dependent upon government aid. Sub- 
sidy payments requested for 1961 by 


CAB represent an 80% increase over 
the payments granted in 1958, the 
President said. 

CAB's budget request totals $76,- 
584,000, of which $68,984,000 covers 
Fiscal 1961 subsidy estimates. Salary 
and expenses estimated increased $675,- 
000, while predicted subsidy payments 
were calculated at $10,484,000 above 
the $58.5 million expected for Fiscal 
1960. Subsidy payments for Fiscal 
1959 totaled $54,844,500, reflecting 
the expense of operating new equip- 
ment and inaugurating service over 

Under the proposed 1961 budget, 
$57.4 million in subsidy will be paid 
1 5 local-service carriers as compared 
with expected payments of $55.4 mil- 
lion for 1960. Three helicopter opera- 
tions will collect $4.7 million under 
the new budget, and seven Alaskan air- 
lines will be paid S9.5 million in sub- 
sidy for Fiscal 1961. Most of the $1.7 
million increase in the Alaskan carriers' 
subsidy needs reflect retroactive adjust- 
ments for prior years' operations since 
the airlines operate under temporary 
mail rates subject to periodic review. 


Sayen Charges FAA Program 
Causes Pilot ‘Resentment, Anxiety’ 


By L. L. Doty 

Washington— Clarence N. Savcn, 
president of the Air Line Pilots Assn., 
charged last week that the Federal Avia- 
tion Agency’s enforcement program has 
resulted in "resentment and anxiety” 
among pilots who believe they are be- 
ing asked to replace "good judgment” 
with “arbitrary laws” in flight oper- 

Testifving before a Senate Aviation 
Subcommittee headed bv Sen. A. S. 
Mike Monronev (D.-Okla.). Sayen said 
in a 42-page prepared statement that 
the FAA enforcement philosophy, 
"while well-meant." is not achieving 
"its over-all safety objectives." Flanked 
by 10 veteran pilots at the witness table 
in the Senate hearing room, Sayen 
frankly criticized the agency’s policies 
in this and other areas but presented his 
case in a manner that provided the sub- 
committee with a detailed documenta- 
tion of the airline pilots' stand on 

Area of Investigation 

The Senate subcommittee, which 
earlier heard FAA’s side to the air safety 
problem in testimony bv its Adminis- 
trator, E. R. Quesada (AW Jan. 18, p. 
57), is investigating airline safety, pilot 
certification, air traffic control, airspace 
requirements and militarv participation 
in the FAA. 


Here arc the major points raised by 
Sayen in his testimony: 

• Terminal area facilities. Sayen charged 
that the accident record for 1959 bears 
out the fact that development of air 
terminal facilities has “lagged badly 
behind the development of aircraft." 
He called this deficiency "one of the 

today and noted that during I95‘> 
56% of the year's air carrier accidents 
and 57% of the fatalities occurred dur- 
ing approach or landing operations. 
During 1959, there were nine airline 
accidents in which there were fatalities 
at the cost of 2 1 2 lives. 

• Rescue facilities. The ALPA chief 
told the subcommittee that a lack of 
standards and overlapping authority 
have seriously impaired installation of 
proper fire fighting and rescue facilities 
at many fields. He said there is no 
published information available to pilots 
as to what rescue facilities can be ex- 
pected to aid in an emergency landing 
and, in an aside to subcommittee mem- 
bers, said, if possible, "most pilots 
would head for the nearest military 
airport" where adequate fire fighting 
and rescue facilities can be counted on 
in the case of an emergency. 

• Air traffic control. Sce-and-be-sccn is 
still the primary system for prevention 
of midair collision, Sayen said. He 
added: "We continue to urge that FAA 
extend positive separation procedures to 


all aircraft operating above 10,000 ft. 
as soon as possible.” 

• Pilot training. Referring to ALPA's 
cockpit "fail-safe concept,” Sayen said: 
"It is imperative that he (the captain) 
have well qualified and carefully coordi- 
nated assistants and that any incapaci- 
tation of a crew member leave at least 
a minimum crew in full control." He 
said his union has urged regulatory ac- 
tion in the pilot training area and, while 
admitting that FAA had adopted rules 
requiring airlines to submit their train- 
ing programs to FAA for approval, he 
noted that the regulation establishes 
no standard for such programs. He 
urged maximum use of flight simulators 
in training programs. 

• Copilot proficiency. Sayen supported 
FAA's recently proposed regulation that 
would require copilots to be type rated 
and to demonstrate proficiency every 
six months. He said, however, that 
the Air Line Pilots Assn, felt this regu- 
lation was deficient in that it failed to 
increase licensing requirements for co- 
pilots as recommended earlier by the 

• Rule making. Sayen charged that 
failure of the Federal Aviation Act of 
1958 to provide for the right of appeal 
to the Civil Aeronautics Board on rule- 
making decisions by the FAA has en- 
abled the administrator to become a 

industry . . .” Earlier. J. B. Hartranft, 
Jr., president of the Aircraft Owners and 
Pilots Assn., testified that the lack of 
a system "of checks and balances and 
adequate appeal machinery that will af- 
ford an impartial hearing for a pilot" 
needs clarification. 


Recent Accidents 


backdrop of two air carrier accidents 
registered thus far this year that have 
taken a toll of 84 lives. Last week, a 
Capital Airlines Viscount crashed near 
Richmond, Va., on a scheduled flight 
from Washington to Norfolk killing 46 
passengers and four crew members. 

The initial facts of the crash were 
entered into the record of the Senate 


The National Airlines DC-6B crash, 
which occurred earlier this month near 
Bolivia. N. C. (AW Jan. 11. p. 29) 
received major attention during the 
hearings. Oscar Bakkc. chief of the Civil 
Aeronautics Board's Bureau of Safctv, 
was brought back to the witness table 
to give the subcommittee the latest 
developments in the investigation of 
the accident. Bakke stated that studies 
of the plane showed initial damage was 
"localized" in the right forward section 
of the fuselage opposite the No. 5 

Further testimony, showing that the 
body of one passenger— which was em- 
bedded with such foreign matter as 
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steel wire, brass and chips of wood— was 
found some 18 mi. from the point 
of impact of the main portion of the 
airplane, brought a suggestion of a 
bomb explosion from Sen. Monroncy. 
Following this phase of the hearings, 
the Federal Bureau of Investigation 
joined in the accident investigation. 

In his testimony, Sayen admitted that 
there appeared to be no single cause or 
trend to last year’s accidents but added 
that they fell into two rough cate- 
gories: disintegration of aircraft in the 
air and approach landing accidents. 

On the latter point, he said that there 
are now 569 airline airports in the U.S. 
but, according to FAA planning figures 
for Fiscal 1959. there are only 210 air 
traffic control tower services, 122 sec- 
ondary radar, 75 airport surveillance 
radar, 65 long range radar, 50 radar 
centers, 185 instrument landing sys- 
tems, 55 approach light systems and 25 
sequenced flashing light systems. 

Sayen charged that some low density 
airports certificated for airline service 
have virtually no terminal area naviga- 
tion. communications or landing aid 
facilities. 

He also claimed that all research and 
development needed for necessary' termi- 
nal facilities had been completed and 
added: 

"While the (FAA) administrator has 
initiated certain research programs in 
this area, we believe that most of the 
necessary information is available on 
which to base any remaining decisions 
and that no further delay should be 
countenanced because of lack of de- 
cision by the government or agencies 
concerned.” 

Calling for adequate zoning approach 
and departure areas around airports, he 
said that any regulation adopted to 
alleviate aircraft noise should not repre- 
sent a compromise with safety stand- 

He said that persons are still per- 
mitted to build residential housing a 
few feet from active mnwavs and added 
that: 

"We seem to be capable of construct- 
ing thousands of miles of super high- 
ways in the country' but find it im- 
possible to secure another 1,000 ft. of 
concrete on marginal airport runways.” 

Sayen was sharply critical of the phi- 
losophy that pilots should be required 
to follow "the book” under all circum- 
stances in flight operation. He said it 
was "flirting with death” to ask that 
pilots follow rigid patterns established 
by "desk-bound personnel" for all in- 
cidents that may arise in the operation 
of an aircraft The man in control of 
the airplane, he said, is best qualified 
and trained to be the proper judge of 
the action that should be taken in 
given circumstances. 

Sayen refused to respond to chal- 
lenges brought out earlier in the hear- 


MATS Cargo Plane 

Service is being permitted to request 
$50 million in Defense Department's Fis- 
cal 1961 budget for development of a 

of the 10-ycar-old fleet of MATS air- 
craft with gas turbine-powered cargo 
planes has been termed essential by its 
commander, Lt. Gen. William H. Tun- 
ner (AW Sept. 14, p. 41). 


mgs by Quesada that ALPA could not 
present any specific cases to back its 
accusation of "harassment” of pilots 
by FAA inspectors. He had this to 

“We do not believe that it is fair to 
this committee to take their time to 
air individual grievances against the en- 
forcement program and we will not do 
so. Unfortunately, more than half of 
a statement delivered before this com- 
mittee was devoted to an attempt to 
paint certain groups as undisciplined 
and irresponsible, and many statements 
from which erroneous conclusions 
could be drawn were made. No useful 
purpose would be served by tediously 
going into each case and allegation 
and pointing out the errors, the errone- 
ous assumptions, and the obvious fact 
that manv complaints of FAA origi- 
nated within the FAA itself. Nor will 
we recite the scries of incidents during 
the past year which have caused air- 


Washington— Air Line Pilots Assn, 
issued a strong protest last week oppos- 
ing Civil Aeronautics Board findings 
indicating pilot error as a major cause 
behind the crash of an American Air- 
lines Electra last February during final 
landing approach to New York's La 
Guardia Field (see p. 156). 

CAB contention that failure of the 
aircraft crew to properly monitor its 
flight instruments was a' factor in the 
accident which claimed the lives of 68 
people (AW Jan. 18, p. 59) was at- 
tacked by the union as "grossly inac- 
curate in a number of respects.” 

According to ALPA President C. N. 
Sayen, union members at American also 
feel the report “maligned a dead pilot” 
and “conveniently wrote the accident 
off the books” rather than determining 
the cause which would prevent a repe- 
tition of such accidents. Sayen said 
ALPA will ask the CAB to reconsider 
a portion of the report and revise it. 

In the judgment of airline pilots, 
Sayen said, the accident resulted from 
marginal weather conditions and inade- 
quate approach and landing aids, pos- 
sibly combined with "some mechanical 
or instrument malfunctioning” result- 


line pilots to be extremely critical of 
the inspection and enforcement poli- 
cies of FAA." 

Sayen took strong issue with the 
new FAA ruling to become effective 
Mar. 1 5 that stipulates airline pilots 
must be retired at the age of 60. He 
told the subcommittee that he found 
no air safety justification for this rule 
and added that no accident or inci- 
dent has ever occurred which has been 
attributed to the age of the pilot. 

Stuart G. Tipton, president of the 
Air Transport Assn., in testimony pre- 
ceding Sayen. praised the Federal Avia- 
tion Agency as “constructive, aggres- 
sive, fast-moving and firm." 

Tipton said, however, that FAA pro- 
cedures governing proposed rules arc 
issued without a "proper attempt being 
made to find out what effect on the 
industry'” they will have. He admitted 
there is “nothing wrong" with the Ad- 
ministrative Procedures Act but said 
“bare compliance" with this act does 
not provide an opportunity for an ex- 
change of ideas and information essen- 
tial to sound safety regulations. His 
recommendations: 

"Prior to the issuance of a notice of 
proposed rule making, the FAA should 
confer informally with the airlines, and 
others concerned, to get a better under- 
standing of: the nature and posture of 
the problem— indeed, whether a prob- 
lem actually exists: possible methods of 
solution; and the direct and indirect 
effect of various solutions.” 


ing in an inaccurate altitude indication. 

Although the Board's accident re- 
port did not mention La Guardia's land- 
ing facilities as having played any part 
in the accident, the ALPA statement 
emphasized that Oscar Bakke. CAB 
director of safety, told the Aviation 
Subcommittee of the Senate Interstate 
and Foreign Commerce Committee in- 
vestigating air safety that the accident 
probably would not have occurred had 
there heen high intensity approach 
lights to the runway. 

While agreeing with CAB recom- 
mendations that flight simulators be 
required in pilot training and that air- 
craft instruments undergo more inten- 
sive testing before use in operational 
airline aircraft. ALPA specifically ob- 
jected to the Board's listing of possible 
misinterpretation of the altimeter and 
rate of descent indicator, inattentiveness 
and an erroneous setting of the cap- 
tain’s altimeter, as contributing factors. 

"It is highly preposterous,” Sayen 
said, “that three Crew members with 
a total of 48 years experience and 47.- 
027 flying hours among them could all 
simultaneously misread a basic flight in- 
strument, not once, hut several times." 


Pilots Protest CAB Crash Ruling 
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AW ARGOSY S ADAPTABLE LAYOUT ACHIEVES FREIGHT OPERATOR'S 
IDEAL CAPACITY— “NOT TOO LITTLE NOT TOO MUCH " 


RIGHT 

FOR 



13J short tons capacity 
Turnround in under 20 minutes 
Simultaneous double end loading 
Unobstructed freight hold end to end 
No freight restraint barriers necessary 
Direct loading from standard trucks 
Power operated freight doors 
Pull pressurisation 
Established after-sales service 
Long periods between overhauls 


Adjustable bulkhead and fold-away 
seats give great flexibility for 
mixed, passenger and freight traffic. 


This rapid loading system has been used in 
many countries on route operations. 

It has a low weight penalty and suits any 
standard truck. With the Rolamat two men can 
load two tons of bulky cargo — sicch as a spare 
engine — in under ten seconds. 

POWERED BY 4 ROLLS-ROYCE DART PROP JETS 


THE ARGOSY 


BRINGS THE COST OF AIR 
FREIGHT DOWN TO EARTH 


HAWKER SIDDELEY AVIATION 32 Duke Street, St. James’s, London, S.W.l 


Turbofan Cargo 707, DC-8 
Currently Favored by American 


Washington— T urbofan versions of 
the Boeing 707 and Douglas DC-8 cur- 
rently arc in the lead in American 
Airlines' survey of proposals for develop- 
ment of a turbine-powered cargo air- 
craft. an airline official said last week. 

American's preference for cargo 
planes utilizing turbofan engines and 
the need for an aircraft designed to 
incorporate mechanized loading facili- 
ties were outlined by William Little- 
wood. vice president-equipment re- 
search, in testimony during hearings on 
the Civil Aeronautics Board's Domestic 
Cargo-Mail Service Case. 

Littlcwood said American has been 
studying proposals for turboprop cargo 
aircraft from Lockheed and Canadair as 
well as the aft-fan versions of the 707 
and DC-8 in an attempt to obtain an 
aircraft in the 40-60.000 lb. and 80- 
100.000 lb. payload ranges for interme- 
diate and long-haul service. The airline. 
Littlewood said, also hopes to find an 
aircraft that can operate at a direct 
flight cost of between four and five 
cents per m ailable ton-mile. 

He told the Board that the three sets 
of specifications for the Hercules sub- 
mitted by Lockheed and revised specifi- 
cations for the swingtail Canadair 
CL-44D have failed to meet American's 
needs. He added, however, that both 
companies arc continuing to refine and 
improve their specifications. 

Littlewood told the Board that Amer- 
ican wants increased takeoff and land- 
ing weights in its future cargo planes 
without the penalty of longer rumvay 


lengths that usually accompany such 
increases. He said the airline feels that 
these increases— needed to guarantee a 
full payload and provide sufficient flight 
range to assure expansion of the carrier's 
cargo route system— can best be realized 
with turbofan engines, which are ca- 
pable of reducing the normal runway 
lengths for turbojets without exacting 
weight or performance penalties. Com- 
bining these more powerful engines 
with some form of boundary layer con- 
trol, at least to the extent of jet flaps, 
Littlewood said, should produce the 
operational performance desired. 

Although Littlewood did not spell 
out the runway takeoff or landing dis- 
tances American wants, he had told 
CAB earlier that an improved version 
of the Super Hercules 207-28. with a 
takeoff gross weight of 200,000 lb., 
maximum payload of 77.400 lb. and a 
landing distance requirement of 8,350 
ft. was “penalized by the lengthy re- 
quirement for landing." 

Most current specifications for the 
Boeing 735 cargo plane incorporating 
tnrboran engines and improvements in 
flap control cut almost 1,000 ft. from 
the required runway distance for a 735 
equipped with conventional turbojets. 
Takeoff gross weight of the turbofan 
735 is 315.000 lb., payload is 93.766 lb. 

Littlewood, said, however, that Amer- 
ican sees a need for a greater reduction 
in both takeoff and landing distances 
and is working with the manufacturers 
in a study of the problems that could be 
solved bv incorporating boundary' layer 


control into future turbine-powered 
cargo aircraft. 

An economic air cargo operation. Lit- 
tlewood said, also must include ground 
handling costs. Any aircraft which 
American may order must include a 
mechanized loading system designed as 
an integral part of the plane, to lower 
ground handling time. 

Citing the disadvantage of present 
cargo loading methods. Littlewood told 
the Board that it now requires approxi- 
mately one-half hour to load 10,000 lb. 
of freight on piston-engine cargo planes. 
Cargo aircraft needed by American 
would have a payload capacity three 
times that of present piston cargo 
planes. Without a mechanical loading 
and unloading system, the increased 
payload, Littlewood said, would triple 
ground handling times, decrease the 
designed speed advantages of turbine- 
powered planes, raise total costs and 
decrease aircraft utilization. 

Western Seeks Funds 
For Jets and Expansion 

Western Air Lines has announced a 
financing program to raise approxi- 
mately S21 million which will be ear- 
marked for the purchase of turbojet air- 
craft. enlargement of headquarters and 
maintenance facilities at Los Angeles 
International Airport, and general cor- 
porate purposes. 

The airline did not disclose the type 
of jet transport under consideration for 
purchase, nor how much of the S21 
million will be used for buying the new 
equipment. Western has submitted 
proposals to the Civil Aeronautics 
Board in both the Southern transcon- 
tinental and Hawaii en route cases, in 
which it indicated use of the Convair 
S80 or Boeing 720. 

Longest nonstop stages Western 
presently has are Los Angcles-Mexico 
City, 1.555 stat. mi.. Salt Lake City- 
Minneapolis, 991 stat. mi.. Los Angclcs- 
Seattle. 951 stat. mi., and Los Angeles- 
Salt Lake City. 591 stat. mi. 

The greater share of the new funds 
will be raised by offering stockholders 
the rights to purchase 200.000 shares of 
authorized, but unissued, common stock 
at a ratio and price to be determined at 
the time of offering. 

The airline is negotiating with its 
present lenders, the Prudential Insur- 
ance Co. of America, the Occidental 
Life Insurance Co. of California and 
the Bank of America N. T. & S. A. for 
the balance of the funds. 

Western’s net earnings for 1959 were 
approximately 54,900.000 or about 
S4.75 a share, based on the number of 
shares outstanding. 

The airline’s board of directors de- 
clared a dividend of S.25 per share and 
a stock dividend of 5 %. 
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American Requests Convair 600 
Performance Gains 

New York— American Airlines has asked Convair Division of General Dynamics 
Model 600 jet transport. 

The airline believes the four-engine aft-fan jet will more than meet its original 
guarantees, but would like to go beyond that performance point and bring the 600’s 
airport requirements to the level of the Lockheed Elcctra turboprop. 

Boundary layer control might be one way to accomplish this but American has not 
settled on this type of modification. Convair has asked for proposals for snch a 
system (AW Jan.' 18, p. 50). 

La Guardia Airport is one aspect of American’s search for an extremely flexible jet 
for short hauls and limited airports. The 600 will be able to operate at La Guardia. 
American believes, but without the operating margin the airline wants. The airport 
is something of a question mark because the rehabilitation now under way at the 
field does not include runway extension (AW Nov. 30, p. 48). Whether or not 

port. The* carrier might be willing to operate there with less margin than it would 
like for a limited period if fuhire lengthening could be expected. 

The airline’s pressure for further improvements to the 600 is not based on La 
Guardia operation alone. With a reduction in airport requirements generally, the 
airplane could take on routes hitherto considered impracticable for the jet. 
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World's first pressurized light 
twin executive aircraft! 


The new Aero Commander Alti-Cruiser now 
brings busy executives airliner comfort with 
company-plane convenience. Its automatic 
pressurizing system permits high over-the- 
weather flights, yet maintains comfortable 
cabin pressures even at 15,000 and 18,000 
foot altitudes. 

In flight and on the ground, the Alti-Cruis- 
er’s air-conditioning system automatically 
maintains ideal comfort conditions. The 
tastefully designed cabin includes such 
luxury features as deep-pile carpeting and 
individual reading lights and air vents — 
similar to those on the most modem airliner. 
Clean high-wing design provides bird-like 
stability in flight. Excellent short-field per- 
formance eliminates the need for long con- 
crete runways . . . permits flights to far-flung 
industrial outposts with rugged dirt fields. 
At a cruising speed of 227 mph, the Alti- 
Cruiser’s 1550-mile range makes one-stop 
coast-to-coast flights practical. 

Like its non-pressurized sister ships, the 
Aero Commander 500, 560E, and 680E, the 
new Alti-Cruiser is equipped with Macwhyte 
Hi-Fatigue control cable. 

Macwhyte Aircraft Cables, Terminals, Tie 
Rods, and Assemblies meet the requirements 
of aircraft manufacturers, airlines, and 
military specifications. You may obtain a 
copy of Aircraft Catalog A-3 free on request. 


MACWHYTE fai* ^ COMPANY 


New York Harbor Airport Site Proposed 



By Glenn Garrison 

New York— Maritime interests arc 
proposing that a new jet airport be 
constructed closer to New York than 
the proposed Morris County, N. J.. 
airport site by filling a section of 
New York Harbor off Staten Island. 
Such a project also would improve the 
port’s facilities for shipping, propo- 
lents say. 

The Fort of New York Authority 
has been waging a battle in New 
Jersey to gain support for its preliminary 
plan for a fifth regional airport to be 
located in Morris County (AW Dec. 
21. p. B0) and shows no interest in the 
Staten Island plan. .Port Authority 
speakers were blanketing the area to get 
across to resistant local cine and politi- 
cal groups its reasons for choosing the 
Great Swamp site in New Jersey. 

Idea of loc-ating a new airport just off 
Staten Island in a shoal area now com- 

E letcly unused was advanced by Wil- 
am J. Myles, a marine equipment 
dealer and expert on the waters of 
the port. Under the plan, an airport 
site in the shoal would be filled with silt 
dredged from the harbor, and the main 
ship channel would be widened and 
deepened in the process. Two islands 
abandoned by the federal government 
and now- unused would be incorporated 
in the filled area. Myles said the dredg- 
ing would be feasible and economical. 

With construction of the projected 
Narrows Bridge between Staten Island 
and Brooklyn, the airport site would be 



readily accessible to New York via 
short causeway to Staten Island. 

All approaches to the proposed air- 
port site could be over water and an 
aircraft noise problem would be mini- 
mal. If feasible, such a project would 
seem to offer an unusual opportunity to 
locate a large-scale major airport almost 
within the environs of a huge city and 
at the same time avoid interference with 
property or community comfort. 

But the feasibility of the plan has 
been discounted by the Port Authority 
and the Federal Aviation Agency be- 
cause of the disruption that would oc- 
cur to already crowded traffic patterns 
in the area. Both Newark Airport and 
La Guardia Airport holding patterns 
and approaches would be invaded by 
traffic serving the proposed site. 

Tlie Port Authority said it had not 
studied the site, did not plan to because 
of the obvious impossibility of the 


traffic control situation. Operation of 
such an airport would require the clos- 
ing of La Guardia. 

But a Port Authority spokesman told 
Aviation Week the proposal appeared 
practicable except from the traffic con- 
trol standpoint. 

The Port Authority and the airlines 
currently are undertaking the first 
phases of a S56 million rehabilitation 
program at La Guardia and plan to use 
the airport indefinitely for short and 
medium haul airline traffic and corpo- 
rate aircraft. 

Myles has the backing of at least one 
major business interest in the Port 
district. James McAllister, major tow- 
ing operator in the port and elsewhere, 
has begun a campaign to present the 
proposal to various port groups. Mc- 
Allister believes the project would solve 
the airport problem and provide addi- 
tional anchorage space in the harbor. 
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REMINGTON RAND UNIVAC 



Military 

Division 


A task force committed 
to defense programs 


An intensified program to bring Remington 
Rand Univac’s capabilities fully to bear on 
defense programs has resulted in the 
deployment of our St. Paul laboratories as the 
company’s MILITARY DIVISION. The 
division embodies complete capabilities for 
research, design, development, testing, 
production and field engineering. 

The division is a seasoned, functioning unit, 
with a depth of experience gained in the 
development of a distinguished series of 
defense systems. Equipment developed here 
has pushed the limits of reliability to the 
farthest point thus far attained. The division 
is fully capable of undertaking the most 

exacting programs involving automatic 
data processing, control systems and 
specialized electronic equipment. 




SHORTLINES 


► Alitalia, the Italian state airline, car- 
ried 39,596 passengers over its transat- 
lantic routes during 1959 as compared 
with 26,425 in 1958. Cargo carried by 
Alitalia jumped bv 129% to 1.685, 725 
lb. 

► Austrian Airlines reports that it car- 
ried approximately 74,000 passengers 
during 1959, its first full year of opera- 
tions, and posted a load factor of 
40.1%. The European airline also re- 
ports that it had a 95% on-time record 

► Chicago Helicopter Airways year-end 
figures show that it carried 204.393 pas- 
sengers for an 87.7% increase over the 
previous year. CHA flew 1.990.109 rev - 
enue passenger miles, up 84.3% over 

1958. The carrier posted a 50.7% 
load factor and completed 93.9% of 
scheduled mileage during 1959. 

► Hawaiian Airlines carried 514,771 pas- 
sengers during 1959. an 18.1% increase 
over the previous year. Also during 

1959, Hawaiian transported 21 million 
lb. of air cargo between the Islands. 

► International Air Transport Assn. 
Clearing House reports international air- 
line business of 8751,944,000 for the 
first nine months of 1959. 25% in- 
crease, up one quarter over the same 
period of 1958, Interclcaranccs between 
the IATA Clearing I louse and the Air- 
line Clearing House. Washington. 
D. C., rose 15% over the nine-month 
period of 1958 to 827,774,265. 

► Irish International Airlines carried 

578.000 passengers on its transatlantic 
and European routes during 1959 fora 
13% increase over the previous year. 
Transatlantic passengers rose from 13.- 
000 in 1958 to 23.000 in 1959. During 
the year, the carrier flew 10.300 tons of 
mail and freight and flew more than 

6.289.000 mi. over its combined Atlan- 
tic and European routes. 

► KLM Royal Dutch Airlines estimates 
that it carried 1,103,000 passengers in 
1989, 142.000 more than in 1958. Tire 
Dutch carrier flew 207,000 hr. and more 
than 4S million mi. during the year. 

► Northwest Airlines’ year-end report 
shows that it carried 1,826,687 domestic 
passengers a total of 1,384,345,076 
revenue passenger miles in 1959, in- 
creases of 1 5.9% and 24.6% respec- 
tively. The airline flew 353,776,776 in- 
ternational revenue passenger miles for 
a 1959 total of 1,738.121,852, respec- 
tive increases of 18.8% and 23.4%. 


AIRLINE OBSERVER 

► Russian aircraft designer A. N. Tupolev has told the Supreme Soviet the 
new Tu-124 medium-range transport made its first appearance on Russian 
airports late last year. Tupolev said the plane is "designed for wide use on 
Soviet airlines" but gave no specifications or performance figures. Earlier, 
the Russians said the plane will feature “more powerful engines of a new 
type" designed by P. A. Soloviev (AW Jan. 4, p. 27). 

► Increases in domestic trunkline coach traffic continued to outstrip total 
gains registered in revenue passenger miles during 1959. Final figures 
reported last week by the Air Transport Assn, show that revenue passenger 
miles recorded by the trunklines in all categories of traffic reached 28.3 
billion for the year— a 15% increase over 1958 (AW Dec. 14, p. 39). Coach 
traffic for the year, however, totaled 12.29 billion for a 22% increase. First- 
class traffic reached 15.84 billion revenue passenger miles for a 15% increase 
over 1958. Coach traffic has shown consistent gains-cven during 1958 when 
the airlines were hard hit by a traffic recession. During 1958, monthly first- 
class revenue passenger miles remained at about the same level of 1957 
figures. As a result, the 15.84 billion revenue passenger miles shown for 
1959 is only slightly higher than the 15.01 billion reported for 1957 period. 

► Eastern Air Lines jet surcharges proposed for New York-Miami and Boston- 
Miami routes have been approved by the Civil Aeronautics Board. However, 
proposed first-class jet surcharges on other routes, including those between 
Miami and Detroit, Cleveland and Chicago, were suspended for investiga- 
tion on grounds that they are substantially higher than surcharges for similar 
jet services. The Board noted that Delta's Chicago-Miami first-class sur- 
charge was $6 as compared with the $10 surcharge proposed for the same 
route by Eastern. 

► Ethiopia is starting the extension of runways at Addis Ababa and Asmara 
to 9.800 ft. as part of plans for eventual operation of jet transports by Ethio- 
pian Airlines. Aircraft being seriously studied include the Boeing 720B and 
the Sud Caravclle. Study also is being given to further runway lengthening 
to 10,400 ft. at the two airports, which are at about 8,000 ft. elevations. 
Longest runway at Addis Ababa now is 5,700 ft., at Asmara 7.000 ft. 

► Military Air Transport Service has awarded SI. 5 million in contracts to six 
airlines for the transportation of Defense Department passengers during 
January and a part of February to replace airlift lost with the grounding of 
63 Lockheed C-121G aircraft powered with the Curtiss-Wright R3350-91 
engine due to engine inspections (AW Jan. 4, p. 27). 

► Continental Airlines last week began acceptance of Hilton Carte Blanche 
credit cards for the purchase of on-line transportation. Three U.S. carriers 
previously signed contracts with the Hilton Credit Corp. agreeing to accept 
the credit plan— Northeast Airlines, Pacific Air Lines and Western Air Lines 
(AW Oct. 12, p. 48). 

► Aeroflot plans to introduce nonstop Tu-104 flights between Moscow and 
Cairo this month. The Soviet carrier has been making the jet run in the 
past with a stop at Tirana, Albania. 

► National. Braniff and Delta airlines have charged Eastern Air Lines with 
attempting to swav community support in favor of the airline's route request 
in the Southern I ranscontmcntal Case after the close of the hearing and 
prior to a Civil Aeronautics Board decision. The three carriers have asked 
CAB to investigate the charges, and National has submitted to the Board 
more than 20 newspaper clippings of speeches and luncheons conducted 
bv Eastern in what National terms a "concerted, extended and organized 
campaign” as evidence that the airline is attempting to influence a final 
decision in the case by indirect pressure on the CAB. 

► Federal Aviation Agency has contracted with the University of California 
for a special course in accident prevention and investigation to be given 
to inspectors of the agency’s Bureau of Flight Standards. Course will include 
260 hr. of classroom work combined with field trips. FAA inspectors chosen 
to take the course will be enrolled in the university as special students and 
will receive 10 semester hours of academic credit. 
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CRYOGENICS 


How Lukens Application Research helps you 
find the right steel plate for the job 


If your assignment is designing equipment 

Application Engineering staff can help you. 
They research problems of every descrip- 

how the equipment has performed for years 
after its installation. 

tanks would be dangerously susceptible to 

Lukens engineers began years ago to watch 

a variety of low temperature equipment. 
Result: a broad understanding of metal be- 
havior at various low temperature levels. 

Examples: In the storage of liquefied oxy- 
gen, a tank of Nine Nickel steel provided 


more than eight years of trouble-free per- 
formance. Suitable to minus 320°F. service 
the steel showed no signs of cracking when 
removed for inspection. In frigid chambers 
for testing high altitude aircraft, 2 Vi percent 
nickel steel is standing up well under pres- 
sures as high as 7,000,000 pounds. And in 

roadbeds, main structures of Lukens "T-l" 
Steel have required no maintenance what- 

Lukens Application Engineers know these 

ment is cryogenics, why not let it be our 
assignment, too? Contact Manager, Appli- 
cation Engineering, J10 Services Building, 
Lukens Steel Company, Coatesville, Pa. 


Helping; Industry 
Choose Steels 
That Fit The Job 


LU 


KfeNS 


ASK FOR LUKENS NINE NICKEL STEEL BULLETIN 
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MOCKUP of de Havilland DH-121 fet transport cockpit shows roominess available to pilots. Note pictorial navigation display just above 
the throttle pedestal. All warning signals are centrally displayed under the right center window column. 


De Havilland Plans DH-121 Fuel Increase 


By John Tunstall 

London— De Havilland Aircraft will 
build a 7.000-lb. stretch into the 
Dll-121 short haul jet transport to 
enable operators to utilize the fuel tank- 
age potential of the wing center torsion 
box. The fuel capacity of this section 
is surplus to requirements over the 
ranges for which the aircraft has been 
"uncompromisingly optimized." 

Grossing 112.800 lb. with the new 
tankage, the triple-jet aircraft now can 
carry its full designed payload of 20.000 
lb. without a cost penalty' over distances 
of 1,400-1,500 stat. mi. as against the 
optimized range of 800-1.000 stat. mi. 
Tull load range of the aircraft conse- 
quently now compares with projected 
medium range jets. 

The only concession, according to 
de Havilland, apart from some minor 
structural reinforcement, is an increase 
in takeoff distance from 6,000 ft. to 
6.700 ft. 

The DH-121 has been optimized to 


operate over stage lengths of 800-1,000 
stat. mi. using three cruise procedures 
and giving scat mile costs as low as 
1.04 cents for the 100 economy seat 
configuration (AW Aug. 51, p. 40). 
Projected Speeds 

Its direct operating cost figures and 
economical cruising speeds, Mach 0.870 
(585 mph.) at 52.000 ft. and maximum 
cniise speed of Mach 0.875 (606 mph.) 
at 25,000 ft., arc claimed by the com- 
pany to be superior to any commercial 
jet flying or planned. 

For short haul operations, fuel for 
the DH-121 is contained in two inboard 
tanks, one feeding each of the outer 
engines and in two outer tanks each 
combining to supply the center engine. 
Capacity of the four tanks is 4.610 U. S. 
gal. As the wing runs continuously, 
fully skinned, from wing tip to wing 
tip, the wing center section under the 
fuselage provides integral tankage for 
approximately 1,200 U. S. gal. 

First Bight of the DH-121 now is 


scheduled for December, 1961. The 
company plans to build seven develop- 
ment aircraft during the following year 
and to obtain United Kingdom-U. S. 
certification within 18 months of the 
first flight. Production target is six 
aircraft per month and deliveries to new 
customers are expected to begin toward 
mid-1965. The aircraft is being offered 
with spares at around S5 million. 

Wing Details 

New wing details revealed by de 
Havilland show a twisted wing with 
negative camber at the tip (4 deg. at 
the root, minus 1 deg. at the tip). 'Hie 
company has chosen a relatively low 
cruising lift coefficient with which it is 
easier to predict reliable drag figures. 

In spite of the rear engine configura- 
tion. a full movement of the center of 
gravity of 0.5 mean chord can be ac- 
cepted which is not load limiting. 
Powerplants arc Rolls-Royce R.B. 165 
bypass engines of 10.100 lb. thrust each. 

Tests will be made to confirm the 
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feasibility with this engine arrangement 
of using reversed thrust on the outer 
engines to achieve high descent rates in 
icing conditions. The landing gear has 
also been stressed to act as a drag brake 
in the same conditions. 

Multiple redundancy is the principal 
safety feature of the triplicated systems 
built into the design to meet the blind 
landing requirements. A duplex auto- 
pilot has been developed in which one 
channel output is continuously com- 
pared with the other and both auto- 
maticallv cut out if anv disagreement 
develops. 

Automatic Landing 

It is intended that automatic flareout 
will be introduced when the aircraft 
enters service but when this will lead to 
a reduction of weather minimums is 
uncertain. Adoption of full automatic 
landing system is not anticipated much 
before 1970 due to unacceptable azi- 
muth tolerance of some 1LS equipment. 

Nevertheless, the equipment makers 
feel that totally acceptable ILS in- 
stallations could easily be readied for the 
service date of the DH-121, if the re- 
quirements were firmed. 

Notable features of the DH-121 cock- 
pit include a pictorial navigation display 
above the throttle pedestal and a cen- 
tralized presentation of all warning sig- 
nals, placed under the right center 
window column. 

Pictorial navigation display is favored 
by de Havilland but no definite assur- 
ance that such a system will be available 
has been offered by equipment makers. 
Radio Altimeters 

Triple automatic flareout radio alti- 
meters are displayed above the flight in- 
strument panels of each pilot and along- 
side the radio magnetic indicator which 
is on right of the captain’s flight instru- 
ment panel and below the weather 

Below this latter group are the dop- 
pler and Tacan indicators. 

Grouped on the forward pedestal are 
the parking brakes, speed brakes and 
spoilers, throttles and landing gear 
levers. Aft of the brake lever are the 
rudder and aileron trims with tail trim- 
mers on either side of the pedestal. In 
the center of the pedestal arc the fuel 
cocks and aft right are the flap and 
leading edge controls. Forward of the 
radio controls at the rear of the pedestal 
are the autopilot controls. 

Engine, landing gear nose and main 
flap and brake indicators are on left of 
the copilot’s panel. Radio and switch 
panels and hydraulic selectors are lo- 
cated on the ceiling. Duplicate nose 
steering wheels are placed at the cap- 
tain’s and copilot's outboard panel. 

The company says the three-engine 
arrangement gives a cost advantage of 




between 2-5 % over a four-engine model 
below 1,500 mi. stages. 

Based on a range of 800 mi., the 
takeoff thrust requirement for a three 
engine configuration is the same as 
the maximum cruising thrust. But a 
twin-engine aircraft is overpowered on 
the cruise by as much as 2S% while a 
four engine aircraft is overpowered on 
takeoff by 20%. 

De Havilland has said the DH-121’s 


sales expectations are a minimum of 
500 airplanes. The company thinks the 
plane has a sales potential in the U. S. 
and in South America and plans to sur- 
vey these markets. 

In particular, the DH-121 is aimed 
at regional operators in Western Eu- 
rope, the Middle East, Southeast Asia 
and in Australia. Market estimates are 
based on replacement of existing Vick- 
ers Viscounts and Convairliners. 
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DOUGLAS AIRCRAFT COMPANY 

MISSILES AND SPACE SYSTEMS 

has immediate openings 
in the following fields — 
Electrical and Electronics: 

Control System Analysis 4 Design 
Antenna 4 Radome Design 
Radar System Analysis and Design 

Equipment Installation 
Test Procedures 
Logic Design 
Power System Design 

Mechanical Engineering — 

Analysis and Design of the following: 

Hydraulic Power Systems 
Air Conditioning Systems 
Missile Launcher Systems 
Propulsion Units and Systems 
Auxiliary Power Supplies 


Aeronautical Engineering: 

Aerodynamic Design 

Advanced Aerodynamic Study I 

Aerodynamic Heating 

Structural Analysis 

Strength Testing 

Dynamic Analysis of Flutter 

Aeroelastlcity 

Design of Complex Structure 
Trajectory Analysis 
Space Mechanics 
Welding 
Metallurgy 

Physics and Mathematics: 

Experimental Thermodynamics I 

General Advanced Analysis in 
all fields 

Computer Application Analysis I 

Computer Programming and 
Analysis 

Mathematical Analysis 


For full information 
write to: 

Mr. C. C. LaVene 
Box 62Q-M 

Douglas Aircraft Company, Inc. 
Santa Monica, Calif. 




Faster Service, New Equipment 
Planned by Aeroflot for 1960 


Moscow— Planning by Aeroflot, the 
Soviet airline, for 1960 includes faster 
service with new and better equipment, 
the beginning of a large new airport 
construction program and establishment 
of regular helicopter service. 

In an interview published in Sovets- 
kava Rossiva, Aeroflot chief Y. F. Logi- 
nov said jets and turboprops will re- 
place piston-engine aircraft on routes 
connecting Moscow with Murmansk, 
Riga, Minsk, Kishinev, Simferopol, 
Krasnodar, Mincralniyc-Vody, Siktivfcar, 
Norilsk, Kuibyshev and Yakutsk. 

As an example of faster service, 
Sovetskava Aviatsiya, official publica- 
tion of the Russian air force, recently 
reported that the 11-18 turboprop trans- 
port can make the round trip from 
Moscow to Yakutsk, with an intermedi- 
ate stop at Krasnoyarsk, in 18 hr. flying 
time, plus 2i hr. turnaround time at 
Yakutsk. This was described as approxi- 
mately three times faster than service 
with piston-engine aircraft. Turboprops 
also wiH displace piston aircraft on 
routes from Moscow to Vienna, Berlin, 
Stockholm and Helsinki. 

Additional planes will be used on 
routes from Moscow to Peking, New 
Delhi and Copenhagen. The Tu-114 
turboprop transport will be pressed into 
sendee in the second quarter carrying 
up to 200 passengers on nonstop flights 
from Moscow to Vladivostok or Petro- 



Flying Tiger Strike Off 

Threatened strike against Flying Tiger 
Line by the Air Line Pilots Assn, set for 
last week was postponed indefinitely by 
the pilots' union. According to a Flying 
Tiger spokesman, ALPA issued a state- 
ment saying that it bowed to the re- 
quests of the Federal Mediation Board 
in diverting the proposed strike although 
Flying Tiger said it had no prior knowl- 
edge that the FMB was involved. 


pavlovsk-Kamchatskv, according to a 
statement by Aeroflot officials in Trud. 

Piston-engine 11-2, 11-12 and 41-14s 
have been transferred to serve the prov- 

Loginov also disclosed that a regular 
Arctic airway will be opened within the 
next few months. Connected to the 
existing trans-Siberian route by air cor- 
ridors, it is expected to improve serv- 
ice by offering an alternate in bad 

At Moscow’s Vnukovo Airport, con- 
struction is scheduled to begin within 
the near future on a new terminal with 
a capacity of 2,000 passengers. A new 
terminal also is scheduled for Moscow’s 
Sheremetyevo Airport. Under consider- 
ation is a plan for the construction of a 
futuristic international airport near 
Moscow with special docks at which 
passengers will unload. 

Loginov said construction will begin 
in Moscow this year of an air service 
building at which passengers can obtain 
flight information, buy tickets and 
“register one's luggage and not have to 
worry about it any more." 

Passengers will be flown by helicopter 
from the center of Moscow to Vnukovo, 
Sheremetyevo and Bykovo airports. 
And by the end of this year, helicopters 
are scheduled to service more than 100 
routes totaling 6,214 mi. in the Russian 
Federation alone. Regular helicopter 
service also is being opened in many dis- 
tricts of the Caucasus, Middle Asia, 
Siberia and Far East. 

In the Far East, Loginov pointed out, 
“to travel few tens of kilometers in the 
wild Taiga, local inhabitants have to 
spend days and even weeks. A heli- 
copter will fly the distance in a few min- 

G. A. Piskov, one of Loginov’s depu- 
ties, reported in a Trud article that 
Aeroflot carried 50% more passengers 
last year than the year before. He said 
this year “we arc planning to carry 
twice as manv passengers as last year on 
jet planes alone.” 
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Guided tour 
of the 

solar system 



The new NASA Thor-boosted research rocket, DELTA, now being con- 
structed by Douglas, will set up big signposts for further space explorations. 
Combining elements already proved in space projects with an advanced 
radio-inertial guidance system developed by the Bell T elephone Laboratories 
of Western Electric Company, DELTA will have the versatility and accuracy 
for a wide variety of satellite, lunar and solar missions. Douglas insistence 
on reliability will be riding with these 90 foot, three-stage rockets on every 
shoot. At Douglas we are seeking qualified engineers to join us on this and 
other equally stimulating projects. Some of our requirements are listed in 
our column on the facing page. 

Maxwell Hunter, Asst. Chief Engineer— Space Systems, goes over a 
proposed lunar trajectory with Arthur E. Raymond, ft A 1 1 f* I A Q 
Senior Engineering Vice President of L/UUOLMO 
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BLUE STREAK will be tested at Woomcra, 
where a complex for the vehicle is under 
construction. Test stand above is at Hat- 
field. England. 



Woomera Range Prepares 


Adelaide, Australia— Woomera Rocket 
Range, inaugurated 10 years ago as a 
place to test rocket defense weapons 
of nominal thrust, is now preparing 
to launch the Atlas-sized Blue Streak 
intermediate range ballistic missile 
sometime this spring. Blue Streak rep- 
resents Great Britain's main hope of 
becoming a missile-space power in its 
own right (AW July 27. p. 32). 

Starting with the simple steel guide 
rail svstem to launch such test vehicles 
as the Fairev VTO in 19-19. sophisti- 
cated installations have been construc- 
ted under some of the most difficult 
heat conditions in the world in an area 
where isolation produces the problems 


of long-distance hauling of equipment 
and sparse communications. 

Woomera now encompasses five basic 
pads, some of them with half a dozen 
launchers installed. I hev are: 

• Skylark and similar upper atmosphere 
research rockets, including Long Tom. 
Aeolus and others put together on site 
from virtually off-the-shelf components. 

• Pads T wo and Three, catering to such 
ground-to-air missiles as Bloodhounds 
and Thunderbirds and their more 
sophisticated successors. 

• Black Knight area, from which five 
missiles have been fired thus far with- 
out hitch to altitudes of up to 470 mi. 

• Blue Streak complex under construc- 
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for Blue Streak Launch 


tion at Lake Hart (sec map) where 
1 50-f t.-high cliffs and gullies have been 
taken advantage of in the design of 
flame flues and exhaust outlets. De Hav- 
illand is responsible for the Blue Streak 
missile, with Rolls-Royce providing 
rocket engines and Sperry providing the 
guidance system. 

Distance between some of these pads 
is in miles, since space— which in this 
country is unlimited— lias been traded 
for the reinforced steel and concrete 
blockhouses which typify safety' meas- 
ures at Cape Canaveral in the U. S. 

This means that the minimum num- 
ber of protected buildings have had to 
be installed, yet work can proceed 


in safety on one pad while explosives 
are being handled on its neighbor. 

Roughly 10 mi. separate one end of 
the line of puls from the other, but 
there is no reason or intention to fill 
in the front with closely spaced com- 
plexes as at Canaveral. The line 
roughlv faces the northwest, with the 
main instrumentation building to the 
rear. The highest spending program ever 
at Woomcra is currently in progress, 
with the firing of Blue Streak immi- 
nent. From a level of around SI 5.7 to 
$22.4 million a year for the past few 
years, this year s spending has risen in 
excess of $53 million. 

This amount pivs the wages of 


CONTRAVES Kinctheodolitcs for optical tracking are replacing older Askania models. 
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DOPPLER FOR DC-8 JETLINERS 


Completely self-contained 
navigation system . . . independent of 
all ground based aids 


North to the Arctic Circle, across the 
continents of Europe and North Amer- 
ica; over oceans, mountains and plains; 
along routes with widely scattered 
ground based navigation aids, night 
or day, good weather or bad — Collins 
Doppler will provide TCA Jetliner 
pilots with continuous navigation 
service. It’s compact, lightweight — • 
completely contained in the aircraft. 
Ground speed, drift angle, distance- 
off-course and distance-to-go are dis- 
played directly and continuously. 

Collins Doppler will guide TCA Jet- 
liners along routes of the most favor- 


able winds, best routes around weather 
and direct-to-destination straight line 
routes — with no time consuming 
computations. Pilots quickly get exact 
position calculations for precision 
ETA’s. Flying time is cut. Fuel is 
saved. Operating expenses are reduced. 
And Doppler outputs to automatic 
pilots and flight director systems link 
navigation with flight control for fully 
automatic flight. 

Other Collins systems for TCA Jetliners 
include complete integrated flight sys- 
tems, communication and navigation. 


Why you should consider 
Collins Doppler 
for your aircraft fleet 
Collins Doppler Navigation System is 
designed specifically for airline and 
business aircraft. It gives you, through 
simplified circuitry, a highly reliable 
self-contained system plus the advan- 
tages of higher transmitter output for 
greater sensitivity. 

Maximum sensitivity assures con- 
tinuous performance to 50,000 feet. 
Antenna sidelobe suppression assures 
constant tracking of the main beam 
signal returns over a smooth sea. 
Lightweight, transistorized design 
of 1 1 tubes and 4 1 transistors provides 
extended reliability through simplified 
circuitry. Sensor weighs 58 lbs.; dual 


system, 99 lbs., with navigation com- 
puter, 20 lbs. The entire system can be 
fully checked on the ground without 
expensive flight testing. 

Automatic acquisition and tracking 
is accomplished through staggered- 
tuned discriminators. This eliminates 
manual slewing, reduces pilot operating 
time. Self-calibration of the trackers 
prevents aging errors. Maximum error: 
Drift angle — 0.5 J , computed, 1° indi- 
cated. Ground speed — I knot -i-.6%, 
computed, 3 knots +.6% indicated. 
Navigation Computer accuracy exceeds 
AR1NC specification of .5% of total 
distance traveled for both along track 
and cross track indications. 

For further information and technical 
specifications write to Collins Radio 
Company, Aviation Sales, Cedar 
Rapids, Iowa. 




If your measurement and control problem requires accurate 
measurement of jerk or the rate of change of acceleration, 
Donner Scientific's new line of precision angular and linear 
jerkmeters can help. 

These new instruments are the only truly accurate device of this 
type ever made. They arc designed to meet the most demanding 
applications. Both angular and linear jerkmeters provide an out- 


Typically, a jerkmeter installed in a jet aircraft will provide an 
instantaneous output proportional to the rate of change of g's. 

is required. Here.^thc Donner jerkmeter^ provides^! "velocity- 

inertial indicator- of first motioni 


KEY SPECIFICATIONS 
for Model 4405 
Linear Jerkmeter 


RANGES 

Acceleration: ±1 g full range to ± 30 g full range 

Jerk: ± 0.5 g/sec full range to ± 20 g/sec full range 

OUTPUT FULL SCALE 

Accelerometer: ±7.5 vdc 

Jerk: ±7.5 vdc 

RESOLUTION 

0.1% full scale or better 
LINEARITY 

0.1% full scale or better 


HYSTERESIS 
Less than 0.1% 

POWER 

+ 15 v dc at 10 ma and — 15v dc at 10 ma 
SIZE 

3" long, 1V4" wide, 154" high 

WEIGHT 

7.5 ounces 



Donn£fl— t 

CONCORD, CALIFORNIA 
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INSTRUMENTATION building in technical area is control center for all missile shots. 


roughly 5,000 employes of the range 
project as well as financing capital in- 
stallations. It has nothing to do, of 
course, with the cost of missile devel- 
opment from the contractors' end. 

Most, if not all the additional spend- 
ing is on the Blue Streak program. This 
covers the launching complex, addi- 
tional downrange and flank recording 
and tracking stations, and a complete 
new town of permanent dwellings near 
the impact end of the flight line. 

This is the town of Talgarno, 100 
mi. inland from Broome on the north- 
west West Australian coast, where tem- 
peratures in shade soar regularlv to 
1 10-120 deg. in summer and have been 
as high as 137 deg. 

When finished, it will be a fully 
equipped township with school, hos- 
pital and entertainment facilities which 
will outstrip any other town on the 

The impact area itself will be suffi- 
ciently far from the village to ensure 
safety. Safety is taken care of by an 
automatic self-destruct mechanism 
within the missile. 

System Tested 

This system, designed by Australian 
scientists, has already been successfully 
tested on the Black Knight, although 
it has not been necessary to destroy 
any of the fire shots so far in flight. 

Black Knight is, in respects, a cut- 
down test prototype of Blue Streak used 
for advance trials of controls systems, 
tracking and nose cone designs. 

Firing angle in all cases has been 
to obtain height, and downrange im- 
pact has been as little as 50 mi. The 
Atlantic Missile Range's inner chain of 
islands, down as far as Mayaguez, would 
fit nearly between Woomera and Tal- 


It is the intention of the British and 
Australian governments at some distant 
date to extend Woomera's overland 
stretch out to the Indian Ocean and 
Christmas Island, giving an over-all 
limit of something like 4.000 mi. 

There is nothing positive about this 
as yet, however. Because of the nature 
of Woomera's tests of high flying bal- 
listic missiles, there will be no need 
to install the expensive chain of sta- 
tions which Canaveral required when 
its program was based on such low 
flying airbreathers as the U.S. Snark 

Tracking Facilities 

There is fairly concentrated close-in 
telemetry, optical and radar tracking at 
the launch end, and similar installations 
are going in at the re-entry end, but 
there will be only one major station in 
between, a base to be called Mirikata. 
roughlv 120 mi. from the range head. 

Blue Streak will pass directly over- 
head at altitudes up to 300 mi. high. 

on either flank of the launch area for 
optical and radar tracking. These four 
stations will follow the takeoff to a 
point bevond the earth s atmosphere. 
A number of AN/FPS-16 radar units 
will be included in these installations. 

New range equipment includes con- 
struction of an air separation plant for 
the manufacture of liquid oxygen and 
nitrogen, and to cope with additional 
heavy traffic, roads are being strength- 
ened and widened. 

Strict security still surrounds Blue 
Streak’s specifications and performance 
capabilities, but it is generally assumed 
to be somewhere between T'hor and 
Atlas in capacity and roughlv the same 
dimensions as Atlas— 70 ft. lone by 10 
ft. in diameter. E. C. Cornford. Royal 
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WOOMERA village houses government and contractor employes who work at range. 


tan ces and. in some cases, longitudinal 
accelerations, could be derived. Askania 
kincthcodolitcs have been replaced by 
the more accurate Contraves. Multi- 
station doppler radar also is installed, 
but case of computation makes optical 
methods preferable. 

• Position of ancillary flight platforms 
to an accuracy of about 100 ft. such as 
targets, bombers and fighters requiring 
control over the range. Display in teal 
time is a characteristic of this type of 
instrumentation. Both radar and a 
ecntimctric direction finding system are 
used to provide raw data from which 
results arc displayed after computation 
in Cartesian coordinates on plotting 
tables. 

• External behavior of the missile in 
flight— recorded by high-speed cameras. 
Present equipment includes a modified 
fire control radar aerial mount fitted 
with a Vintcn HS-300 camera with 
interchangeable lenses up to SO in. focal 
length. 

Two other necessary facilities, of 
course, are suitable targets and a system 
to reduce data to information. 


Aircraft Establishment head of the 
guided weapons section, recently dis- 
cussed a missile with the capabilities 
which are generally attributed to Blue- 
Streak. 

Blue Streak Trajectory 

If his figures can be taken as a guide, 
the missile’s trajectory' allows for a pow- 
ered phase of 2.8 min., with the cutoff 
at a height of 60 naut. mi. The missile 
then coasts to its apogee height of 500 
naut. mi. reached 1 5 min. after launch. 

Velocity at cutoff is just under 18,000 
ft./sec. Comford’s computations and 
graphs discussed a range of 2,500 naut. 
mi., where the extended range will 
allow only half that distance. 

Ultimate use of Blue Streak is likely 
to be from hardened underground 
bases. Rocketdyne, with which Rolls- 
Royce has a working cooperation agree- 
ment. recently has been experimenting 
with hydrazine as a fuel, and this might 
well be a future switch from the present 
kerosene and liquid oxvgcn. 

De Ilavilland’s G. K. C. Pardoe has 
made a series of proposals with Blue 
Streak as the basic tool in a space re- 
search program in a two-or-three stage 
satellite launching rocket. De Havil- 
land has the biggest work force of any 
of the 1 1 private contractors associated 
with work at the range. 


of about 3.300 hr. of sunshine a year 
was ideal, he said, for optical and 
electronic instrumentation. Tour basic 
measurements were required of a mis- 
sile flight, and to achieve this, instru- 
ments sought data on: 

• Internal behavior of a missile— usu- 
ally achieved by a telemetry system. 
Type in greatest use at the range was 
the SRDE/ RAE frequency-modulated, 
time-multiplexed 24-channel system op- 
erating on a frequency of 465 me. 
In recoverable vehicles, scratch or mag- 
netic recorders could be used. 

• Position in space of a missile ti > 
within a few feet of accuracy— from 
which information, velocities, miss dis- 


Flying Targets 

Australian-developed and built Jin- 
divik. near-sonic and capable of operat- 
ing up to 50,000 ft., is the most widely 
used target. Venerable Meteors and 
Canberras fitted with remote control 
systems have been introduced recently 
and give longer range where required. 

Jindivik is powered by an Armstrong- 
Siddeley Viper engine, has a fixed 
judder, takes off from a ground trolley 
and lands on a small retractable skid. 
At least one or two Jindiviks have com- 
pleted more than 30 missions. A new 
model, just coming into use, with a 
higher-powered ASV-1 1 engine, ex- 
tended wingspan and other modifica- 


In a lecture to Royal Aeronautical 
Society in London. R. W. M. Boswell, 
controller of the Weapons Research 
Establishment, which has responsibility 
for Woomera and the Salisbury labora- 
tories, presented an over-all picture of 
the range. Woomera’s over-all average 


TEST and development work at Woomera range is supported by laboratory facilities such 
as this supersonic wind tunnel at Weapons Research Establishment in Salisbury. 


tions, has pushed ceiling up to 60,000 ft. 
and increased speed. 

Data reduction is achieved with the 
Digital Weapons Research Establish- 
ment digital automatic computer 
(WREDAC), which accepts either 
paper or magnetic tape. Tabular display 
is by a rotary printer at a rate up to 
three lines each of 92 characters per 
second which is fast enough for present 
purposes. 

Running in parallel with the tabula- 
tor are four Mufax printers (modified 
picture transmission units), each of 
which plots four of the 16 channels 
carrying missile data. 

For kinethcodolite and other optical 
data not initially recorded on magnetic 
tape, semi-automatic film readers with 
punched paper tape output arc used 
which may be fed into WREDAC in 
the same fashion as magnetic tapes. 

Another basic difference between 
Woomera and Canaveral is that not 
only ground-to-air missiles are tested 
along with the coming ground-to-ground 
trials. Woomera also provides for air- 
to-air tests using North American Sabre- 
jet fighters and any one of the above 
mentioned targets. 

Blue Steel Trials 

Trials have also been conducted with 
the Avro Blue Steel stand-off bomb, 
using Vickers Valiant jet bombers. 
Further trials arc to be carried out next 
year with Avro Vulcan jets. 

Equipped with Bakcr-Nunn camera 
and Minitrack, the Woomera satellite 
tracking station is the only one outside 
the U.S. geared for simultaneous ob- 
servations of orbiting satellites by radio 
and optical means. Linked directly 
with Washington by teleprinter, the 
station earlier this year photographed 
one of the Vanguard satellites at a 
distance of 2,500 mi. and Explorer VI 
at 14,500 mi. 

The Minitrack radar unit, supplied 
by the U. S. Naval Research Laboratory, 
is housed in a 30 ft. trailer and uses 
eight aerials arranged in a 500 ft. 
square. It projects a fan-shaped beam 
covering 90 deg. north-south and 12 
deg. east-west. Originally calibrated to 
work on 108 me. frequency, hurried 
alterations had to be made before it 
was used to cope with the first Russian 
Sputnik's changed frequencies. 

The Bakcr-Nunn camera was sup- 
plied by the Smithsonian Astrophysical 
Laboratory. Under optimum conditions, 
local operators claim they could photo- 
graph a tennis ball at 1,000 mi. 

One other aspect of Woomera’s 
future role has not been overlooked. 
This is the development of an anti- 
missile missile. By its very nature. 
Woomera is probably best suited of 
any of the big ranges for this work. 

This development at the moment is 
believed to be based on current opera- 



AVIATION WEEK, Jc 





more reliability 
into less space! 


here’s how to design 
per dollar per pound 

Whether your design objective is to upgrade wired assemblies at the 
lowest total installed cost or to get the utmost reliability out of the 
least weight or space, FLEXPRINT® wiring offers definite advantages 
over any other design concept. 


Quality Improvement 

Reliability is inherent in the unique 
construction of FLEXPR1NT wiring. 
It consists of etched patterns of fiat 
conductors permanently bonded be- 
tween and to sheets of thin, flexible 
plastic insulation. Only the terminations 
are exposed . . . and they can be en- 
capsulated if necessary. A closer look 
at each construction feature tells you 
why FLEXPRINT wiring is more re- 
liable than either conventional wiring 
or hardboard printed circuits. All con- 
ductors maintain their positions in re- 
lation to each other. All terminations 
are accurately positioned. No wiring 
errors! No disturbing cross-coupling 
effects, because they’re known and con- 


stant. All conductors are encapsulated. 
No penetration of moisture and gases! 
Each circuit is flexible. No short or 
open circuits due to vibration and shock. 

Cost Reduction 

If cost-reduction is your goal, FLEX- 
PRINT wiring wipes out any initial 
cost advantage of conventional wiring 
by economies all along the line. As a 
result, total savings in wiring costs as 
high as 50% can often be realized. 
Let’s see why. 

FLEXPRINT wiring comes ready 
for attachment. No selecting color- 
coded wires in assorted sizes, cutting 
them to length and lacing them in 
harnesses! 


in its right place. No wasted time and 
motion positioning them. Assembly 
time is minimum ... as little as 1/5 th 
the lime required for conventional 
wiring. Available automatic assembly 
and soldering techniques save addition- 

There's only one way to connect a 
FLEXPRINT circuit. No wiring errors! 
Little or no trouble-shooting. Quality 
control and rework costs are substan- 
tially reduced. 

Miniaturization 

Substantial reductions in package size 
and weight also stem from the unique 
features of FLEXPRINT wiring. 

Weight reductions of as much as 
50% have been obtained by switching 
from conventional cables and harnesses 
to FLEXPRINT wiring of equivalent 
performance. 

As a space saver, FLEXPRINT wiring 
has no equal. Savings in the size of 


your equipment may run as high as 
60%. That’s because FLEXPRINT cir- 
cuits can be twisted, folded, preformed 
and interwoven in single or multiple 


layers. You make it conform to any 
housing geometry. With it, you can 
make valuable contributions to minia- 
turization programs. 


A Question And Answer Approach 
To The Use Of Flexprint Wiring 

Making the transition to FLEXPRINT wiring poses no serious prob- 
lems. Designers already working with hardboard printed circuits 
merely project their know-how into the third dimension to take 
advantage of flexibility and multi-plane construction. Others will find 
the basic knowledge and skill easy to acquire. 

Fortunately, just about any question you could ask about FLEXPRINT 
wiring has already been asked by and answered for design engineers 
who are now successfully using it. Let’s review a few: 



Q. Does use of FLEXPRINT wiring 


A. In most respects, use of FLEX- 
PRINT wiring involves nothing new. 
Through breadboard and early proto- 
type or model stages, procedures are 
identical. At that point, a sketch trans- 
lates wires into flat, flexible cables or 
harnesses. Then, it's just a drafting job 
to refine the pattern and produce art- 
work for photography and etching. 
Remember, at any stage, you can call 
on Sanders for design assistance. 



Q. Does FLEXPRINT wiring create 
any tough problems in terminations 
and connectors? 


A. No! An exposed pierced pad. placed 
over a pin or wire and soldered with a 
360° fillet, is the most common termi- 
nation for FLEXPRINT wiring. Lap 
solder joints are also used. Termination 
strips, bare on both sides, are used for 
crimp-on connections. Many standard 
types of soldered and mechanical con- 
nections are available . . . and connec- 
tor manufacturers are constantly 
creating new ones for FLEXPRINT ap- 
plications. Usual considerations deter- 
mine your choice of the right connector. 



Q. What is the best way to solder 
FLEXPRINT wiring? 

A. It depends on your particular ap- 
plication. Hand, dip, fountain and wave 
soldering may be used, as long as ex- 
cessive heating of the thermoplastic 
insulation is avoided. Techniques em- 
ploying the correct cleaning fluxes, 
liming and temperatures have been 
developed for various insulations. 



Q. Can FLEXPRINT wiring be effec- 
tively shielded without depriving it of 
its flexibility? 


A. Yes! External shielding is accom- 
plished with adjacent layers of solid or 
latticed shields on one or both sides of 
conductors. Grounding adjacent con- 
ductors in the same layers produces 
internal shielding. Multi-layer tech- 
niques provide for twisted pairs and 



Q. Can FLEXPRINT wiring be rein- 
forced to add rigidity or meet environ- 
mental requirements? 


A. Three methods are used to reinforce 
FLEXPRINT wiring: building up its 
insulation to add any degree of rigidity 
or thickness to any section; bonding 
glass cloth to its surface or molding it 
into its insulation; bonding FLEX- 
PRINT wiring to such solid base 
materials as phenolic or epoxy glass 
. . . usually to replace combinations 
of printed hardboard and interconnect- 
ing wires with single pieces of 
FLEXPRINT wiring. 

Q. Will lead time for delivery of 
FLEXPRINT wiring cause production 
delays? 

A. No! Sanders production capacity is 
geared to match deliveries to your 
demands. 

Q. How do I get started with FLEX- 
PRINT wiring? 

A. Your first step is to read the new 
bulletin, a "Designer's Digest," just off 
the press. It reviews several circuit 
design examples, shows other circuits 
now in use, lists new and tested applica- 
tions and tells you just how to make 
the rewarding switch to modern flexible 
printed circuits. 
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Positive Mechanically Locked Stem 
*_ Flush Fracture (No Stem Trimming) 

* Strong Clinch 

* Wide Brig Range 

* Positive Hole Fill 


tioual anti-aircraft missiles like Blood- 
hound and Thunderbird and their more 
sophisticated successors, sharpened to a 
degree of accuracy and with their speed 
increased to a point where interception 
of a ballistic missile is possible. 

Radar interception for early warning 
is required with this capability. Most 
likely site for the two required installa- 
tions is in the Talgarno impact area. 

Skydart I Target 
Evaluated by USAF 

Reliability of 80%, based on actual 
flights, was reported for the Curtiss- 
Wright Corp. Skvdart I aerial target 
(AW' Dec. 14, p. 77) in a recent 
evaluation at Nellis AFB. Las V'agas, 
Nev. Tests were made with two of 
same type of aircraft, either a Lock- 
heed F-104 or North American F-100, 
going aloft, one carrying the target with 
an infrared flare augmentation, while 
the companion aircraft carried and 
launched a Sidewinder missile. 

Previous Skydart test was carried out 
at Holloman AFB last October and 
November, with the rocket-powered 
target achieving 90% reliability 
through 55 launches, at high speed and 
altitude. The target was designed as 
low cost, high performance unit which, 
while being expendable, could be 
launched at speeds from Mach 0.7 to 

2.0 at altitudes from 50,000 ft. to 

65.000 ft. 

New Divisions Formed 
By Good) ear Aircraft 

Goodyear Aircraft Corp. has reorgan- 
ized its management approach and 
established three new divisions in order 
to consolidate operations and ''imple- 
ment the company's forward planning 

Goodyear also has established a prod- 
uct and program steering committee 
and a planning and development com- 
mittee "to study and establish planning 
and policy for forward area programs 
not already falling within the province 
of the basic divisions.” These divisions 

• Subroc Division, managed by R. L. 
Burtner and responsible for the com- 
pany's part in development of Navy’s 
Subroc anti-submarine warfare missile 
program. 

• Avionics and Plastics Division, man- 
aged by J. A. Keenan and responsible 
for plastics, the Mace missile program, 
operational flight trainers, process com- 
puters and electronics manufacture. 

• Aero-Mechanical Division, managed 
by C. J. Pcnnig and responsible for 
lighter-than-air craft, miscellaneous 
metal work, Bondolite, rockets, ground 
handling equipment and radar. 


The Cherryloek* “2000” Series 
Locked Stem Rivet offers every 
feature desired in an aircraft 
blind rivet . . . proven high 
sheet clamp-up with no stem 
trimming (fractures flush on in- 
stallation), uniform head seat- 
ing, complete hole-fill, wide grip 
range, and positive mechani- 
cally locked stem. 

Fast, economical, easy in- 
stallation (with no stem trim- 
ming) is available with Cherry- 
lock rivets, using existing 
Cherry installation guns. You 
get better fastening at lower 
installed cost. 


One rivet can be used for 
several material thicknesses, re- 
ducing stock requirements and 
lowering costs. Positive hole- 
fill, even in oversized holes, sim- 
plifies preparation problems to 
further reduce installation 
costs. Available in: 

A-286 Stainless Steel- 
Monel— Aluminum 
For technical data on the 
new Cherryloek “2000” Series 
rivets, write Townsend Com- 
pany, Cherry Rivet Division, 
Box 2157-N, Santa Ana, Cal- 
ifornia. 


CHERRY RIVET DIVISIOH 

SANTA ANA, CAUfOINIA 

Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON. PA. 
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CORNELL livpcrsmiic tunnel designed for highly accurate Rows is shown above with model being mounted (left) and under test (right). 


New Tunnel Design Improves Dala Quality 



MACH HUMBER 

OPERATING ranges for the new Cornell Aeronautical Laboratory hypersonic tunnel arc 
shown above, with the region of full flight simulation in the lower left portion of the graph. 


Buffalo. N. Y.— Significant improve- 
ment in the quality of hypersonic 
shock tunnel test data has been re- 
ported from the new 24 in. hypersonic 
tunnel at Cornell Aeronautical Labora- 
tory as the result of a design effort to 
obtain more accurate and repeatable 
test conditions in pure air rather than 
extending the wind tunnel state-of-the- 
art into very high temperature and 
Mach number regions. 

Critical Mach number (M) param- 
eter in the Mach 6-20 Cornell Tun- 
nel can be held within 0.05 M when 
operating around Mach 8 and to ap- 
proximately 0.1 M at Mach 12 and 
above. Just a few years ago, data was 
considered good if test section condi- 
tions above Mach S were known within 
a whole Mach number. 

Uncertainties this introduced into the 
model data are illustrated bv the fact 
that at Mach 8, a 0.4 error in M 
would cause about a 20% error in 
dynamic pressure. At Mach 18. it 
takes a 0.9 error in Mach number to 
cause the same percentage error in dy- 
namic pressure because a lower pressure 
operating gas is required. Model force 
coefficients depend directly on the 
accuracy' of the dynamic pressure meas- 
urement and consequently would have 
a 20% error if the Mach number was 
off by these magnitudes. 

The new Cornell tunnel makes it 
possible for much more accurate com- 
parisons to be made of very high speed 
'chicle configurations, and if one is 
selected for development, model break- 
down studies arc possible to determine 
the effect of each main component on 
the over-all performance of the vehicle. 
The tunnel was first operated July 1, 
and a 100 hr. configuration investiga- 
tion lias been completed for the Air 
Force Wright Air Development Divi- 
sion, in addition to the lengthy calibra- 
tion operation. Tests for General Ap- 
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plied Science Laboratories and Kastman 
Kodak Co. arc now scheduled into the 

Basically, the 24 in. tunnel is the 
same type as the 11 in. tailored inter- 
face shock tunnel Cornell has been 
operating for over two years. The main 
advantage of such tunnels is that they 
have much longer testing times than 
conventional shock tunnels. Time dur- 
ing which the test conditions are steady 
in the 24 in. tunnel range from 20 to 
5 milliseconds, depending on the test 
Mach number. 

Normally, shock tubes 200 to 500 
ft. long are required to obtain testing 
times which are only a small fraction 
of those available in the Cornell tun- 
nels. On the usual shock tunnels, the 
shock lias to make a long run down the 
tube so that a large pocket of high 
temperature air can be built up be- 

In the Cornell tunnels, tire shock 
wave is reflected off the nozzle and back 
up the tube so that it heats a longer 
pocket of air. Operation of this type 
of tunnel generally requires that the 
reflected shock pass through the inter- 
face between the driver and driven gas 
without creating additional shock waves. 
This can be accomplished by con- 
trolling the initial conditions of the 
driver and driven gas so that the re- 
sistance of the two gases to the passage 
of a sound wave is the same. 

A variation of this type of “interface” 
operation has been successfully used at 
Cornell. The pressure of the driven gas 
is increased by an order of magnitude, 
and it has been shown that the effects 
of the weak shocks created at the inter- 
face can be predicted accurately. This 
“equilibrium” operation has been effec- 
tive in increasing the Mach number 
at which complete flight simulation can 
be achieved by at least 2.0. Tire curve 
on p. 64 shows the Mach number and 
Reynolds number at which complete 
simulation is possible. 

The large pocket of air under con- 
trolled conditions which is collected 
at the end of the shock tube is ex- 
panded through a nozzle of very large 
area ratio into the test section where 
the model is located. The small throat 
section of this nozzle makes it possible 
for the strong initial shock wave pass- 
ing down the tube to be perfectly re- 
flected. At Mach numbers 6 and 8, 
the nozzles on the 24 in. Cornell tun- 
nel are axisymmetric, but boundary 
layer growth at the higher Mach num- 
ber is so great that a pair of two-dimen- 
sional nozzles must he used, The first 
expands the flow to its full width hori- 
zontally. and the second expands it to 
its full height in the vertical plane. A 
boundary layer bleed is located between 
the two nozzles, which are flexible 
and can be adjusted for any operating 
Mach number. 


ARS 1961 Meeting 
Will Be Largest 

New York— To keep stride with the 
fast growing field of space technology, 
the American Rocket Society has begun 
preparations for the largest meeting in 

It will he the Society’s 1961 annual 
meeting winch will he held in the New 
York Coliseum, Oct. 9-1 5. The Society- 
lias reserved the Coliseum’s four floors, 
three of which will be assigned as ex- 
hibition space and one as meeting 
rooms, for this conclave to he called 
"Space Flight Report to the Nation.” 

The Society , which is now growing 
at the rate of 4,000-5.000 members a 
year, expects to have a total member- 
ship of between 22.000 and 25.000 peo- 
ple by October. 1961. As presently 
planned, according to one ARS official, 
approximately 500 scientific reports will 
be delivered in five simultaneous ses- 
sions at the 1961 annual meeting, and 
between 500 and 650 exhibitors are ex- 
pected to display their wares and serv- 
ices. In attendance, reports and exhi- 


bitions, the ARS 1961 annual meeting 
is scheduled to he four to five times 
larger than any ARS meeting to date. 

Society officials are currently making 
arrangements with the National Aero- 
nautics and Space Administration and 
the Department of Defense for their re- 
spective displays and expect to approach 
the first of flic potential non-govern- 
ment exhibitors in about three months. 

Martin Reorganizes 
Baltimore Division 

Baltimore, Md.— Martin Co. has re- 
organized its Baltimore Division to 
orient its capabilities to the missile, 
space and electronic fields as part of 
a major management realignment (AM 
Jan. 4. p. 18). 

Heading the new Electronics Division 
is John J. Slattery, former manager of 
Magnavox Co.’s Government and In- 
dustry Division at Los Angeles. Calif. 
All Martin-Baltimorc engineering, other 
than electronics, is incorporated in a 
new Weapons System Engineering Di- 
vision headed by Herman Pusin. Fred 
R. Dent takes over the Mace program. 



Bomarc Squadron Becomes Operational 
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AMPin-cert RACK AND PANEL CONNECTORS — Here’s a rack and panel connector that 

can really take a beating and keep right on going . . . performs like a champion in the toughest environments, 
with the roughest treatment yet gives enduring critical-circuit performance. 

Environmentally sealed or unsealed, AMPin-cert connectors are made in 50 and 100 position units and 
have a number of unusual features including: single or dual circuit leads per contact (in the 50 position unit) 

. . . crimp-on snap-in contacts with extra wire insulation support against vibration . . . aluminum shells for 
shock . . . cadmium plating for corrosion resistance . . . extended alignment skirts plus alignment bushings on 
shells to prevent coupling damage to contacts . . . alpha-numerical coding of all cavities. 

Get reliable performance under vibration and shock ... in arid climates ... in excessively humid condi- 
tions ... in extreme cold or heat. No solder, naturally. Current rating of 5 amperes. 

If you need a rugged connector with dry circuit sensitivity, the AMPin-cert Rack and Panel Connector 
is your answer. Send for more information today. 


AMP Incorporated 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 

A-MP products and engineering assistance are available through subsidiary companies in: Australia • Canada ■ England • France • Holland • Japan 


AVIONICS 


Services to Exchange Avionic Test Data 


Bv Philip J. Klass 

Washington— First details of a tri- 
serviee program to exchange reliability 
test data on avionic components, sched- 
uled to go into operation soon for 
about 50 major contractors on Air 
Force. Navy and Army ballistic mis- 
sile and space projects, were disclosed 
litre during the recent National Sym- 
posium on Reliability and Quality Con- 
trol. 

Details on the Interservice Data Ex- 
change Program (IDEP) were scheduled 
to be mailed to participating com- 
panies last week. If the program proves 
successful, it may be extended to all 
major defense projects, a Defense De- 
partment official told Aviation Week. 

Under the IDEP program, each of 
the major ballistic missile and space 
projects contractors will send a copy 
of every avionic component test report 
it prepares to its cognizant sendee 
center. These will be duplicated in the 
form of microfilm mounted on punched 
cards and supplied to each of the other 
interested companies (AW Jan. 18, 
p. 55). 

A Battellc Memorial Institute repre- 
sentative reported on the progress of a 
similar avionic component data ex- 
change program, started early last year, 
in which 12 avionics/airframe com- 
panies are participating on a voluntary 

A newly formed organization known 
as Columbia University Consultants 
plans to set up a similar program, it was 
reported at the symposium. 

Partial Answer 

These programs to exchange com- 
ponent test data among avionic equip- 
ment manufacturers arc expected to 
provide a partial answer to the long- 
voiced complaint about duplication of 
expensive and time-consuming testing 
of avionic components by individual 
equipment manufacturers. 

A former head of the Federal Trade 
Commission named that unless extreme 
legal care is taken in setting up such 
a data exchange program, it runs the 
risk of being cited for restraint of 
trade. This danger exists even if the 
program is sponsored by the Defense 
Department or is intended for its ulti- 
mate advantage. Edward F. Howrcv. 
former FTC chief, said. lie cited as 
an example the current Justice De- 
partment action against a number of oil 
companies which is based on action 
which Howrcv said was taken at gov- 


ernment request during the 1956 Suez 

Several years ago. an Electronic In- 
dustries Assn, committee, after study- 
ing the component testing problem, 
lecoimnendcd a program to exchange 
test data. However, E1A decided 
against sponsoring such a program be- 
cause of possible adverse Fl’C inter- 
pretation. 

A dissenting note on the potential 
value of the component test data ex- 
change programs was voiced by J. M. 
Glass of Hughes Aircraft Co. He 
pointed out that the specific environ- 
mental conditions and test procedures 
employed bv one manufacturer fre- 
quently makes his test data of little 
value to other equipment manufacturers 
which are designing for different en- 
vironments. 

Instead. Glass recommended that the 
Defense Department set up a central 
organization which would do the fol- 
lowing: 

• Obtain component procurement speci- 
fications from avionic equipment manu- 
facturers and the test data used to 
substantiate the conformance of pur- 
chased components to these specifica- 
tions. Latter should include the allow- 
able component failure rates required 
by the equipment maker. 

• Set up aggressive standardization pro- 
gram to revise and promptly prepare 
new military specifications for com- 


Reliabilily Payoff 

Unlike most complex new systems, a 
Boeing B-52 bombing-navigation system 

operation as the older K-system (used on 
early model B-52s) did after seven years 
of debugging and service, an Air Force 
spokesman indicated at the recent na- 
tional reliability symposium in Washing- 
ton. Tire reason for this good showing 
was a specific reliability effort which 
cost about S4.6 million and was carried 
ont during system development, whereas 
the older K-system was nished into pro- 
duction without completing flight tests 
and without such a reliability program, 
according to Lt. Col. William F. Stevens. 
Wright Air Development Division. New 
system was developed by International 
Business Machines Corp. A contributing 
factor was flight testing on pilot models 
which pointed up improvement m de- 
sign that led to a 32% improvement in 
reliability' for production bomb-nav sys- 
tems. Stevens said. 


ponent parts, based on contractor re- 
quirements (above). 

• Obtain, analyze and publish data on 
component failure rate as a function 
of circuit and environmental stress in 
a handbook for use by equipment dc- 

Anothcr symposium speaker who ex- 
pressed similar views was J. NI. Farrier 
of Arinc Research Corp., which special- 
izes in reliability matters. Farrier called 
for the government to set up a central 
agency with the authority to monitor all 
testing of components by defense con- 
tractors and to compile and disseminate 
such data in a form suitable for use 
by design engineers. 

The Basic Problem 

Many observers believe that the basic 
problem of component unreliability will 
not be solved until the process of 
drawing up MIL specifications is greatly 
accelerated and provisions are made to 
provide continuous assurance that a 
component maker maintains component 
quality levels. 

At present. MIL specifications lag 
several years behind the needs of equip- 
ment designers and the state of the 
component art. This means that a com- 
ponent manufacturer is required to test 
a specification which is far less de- 
manding than what his customer re- 
quires, which forces the customer to 
perform his own component testing. 

Many component makers are willing, 
even anxious, to perform more rigorous 
tests, providing their customers can 
agree upon a single standard and arc 
willing to pick up the tab. Too fre- 
quently- each equipment maker comes 
up with a specification which differs 
just enough from that of another 
equipment maker to require separate 
sets of tests. For example. Julian K. 
Sprague told the symposium that his 
company is producing one widely used 
immature mctal-clad capacitor to IS 
different customer specifications. One 
observer remarked somewhat facetiously 
that lie was surprised it was only 18 
and not 180. 

A group of industry and government 
experts has been wrestling with this 
problem for several years under the 
sponsorship of J. M. Bridges, director 
of the Office of Electronics, Office of 
the Director of Defense Research and 
Engineering. A specific program to 
greatly accelerate the preparation and re- 
vision of component MIL specifications 
and to continuously monitor the quality 
of components at manufacturers’ plants 
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It’s the Warhead 


that makes a missile pay 


The tremendous effort that goes into a missile 
means little unless the warhead functions properly 


Man has been trying to produce positive destruction at an 
exact location for centuries. With help from the vital and 
complicated systems found in a guided missile warhead, he 
is coming closer and closer. 

Today's warhead system must rely upon highly accurate 
safing-arming-fuzing devices to guarantee detonation when 
and where desired. The degree of sophistication in this 
system is determined by the specific mission. To date there 
are six programmed missions: air to air, air to surface, surface 
to surface, surface to air. underwater to air to surface and 
underwater to underwater. 

What's in a warhead? 

Warhead system performance is always critical. In order 
that the device be safe, armed and detonate upon delivery, 
the sating, arming and fuzing functions must perform as 
one system in perfectly timed sequence. 

The safing system maintains the warhead in a safe condi- 
tion during handling, launching and Sight until the missile 
has reached a safe distance away from the launch site and 
friendly troops. Designed to prevent arming and fuzing 
operations until the projectile nears the target area, this 
system must be flexible. Maximum safety can be provided 


through utilization of components which sense such things 
as minimum preset altitudes or missile velocity. Honeywell 
makes accelo switches, baro switches and timers for safing 
systems. 

The arming system will examine the flight path of the 
missile, define range, cross range and preset altitude dimen- 
sions. The arming system will then decide, based on data 
collected, whether to prepare the missile for self destruction 
or on-target detonation! Honeywell makes inertial instru- 
ments, timers, baro switches and temperature switches for 
use in arming systems. 

The fuzing system, using ultra-sensitive pressure, prox- 
imity, time or acceleration sensors, assures precise detona- 
tion when and where desired. The method of fuzing may be 

backup. If the mission is to be aborted due to a malfunction 
of any missile Subsystem or component, the warhead may 
be dudded almost to the time the fuzing process begins. 
Another possible action is called destruct, which means the 
warhead will be harmlessly destroyed high in the air. 
Honeywell makes infrared, baro switch, timer, radar, elec- 
trical or piezo electric, mechanical and hydrostatic fuzes 
for warhead fuzing systems. 


CORPORATE CAPABILITY AND EXPERIENCE 


Significant capability stems from a depth of Honeywell ex- 
perience in inertial systems, gyroscopes, accelerometers, 
computers, air data systems, ballistic crajectory control sys- 
tems, horizon scanners, fix takers, pressure and temperature 
sensors. Honeywell is one of the nation's largest contribu- 
tors to the entire missile industry as well as to warhead 


technology. With a notable background in the design, 
development and production of systems and components, 
Honeywell is fully qualified for work on all phases of prime 
missile and space systems management. 

For detailed information, call or write Honeywell, 
Minneapolis 8, Minnesota. 


One or more Honeywell warhead systems are on all these missiles: 



There are 3 basic systems in a warhead section. Safing for storage, launching 
and flight over friendly territory, arming to make warhead capable of ex- 
ploding, and fuzing to assure precise detonation. 


GLOSSARY OF WARHEAD TERMINOLOGY 


1. Adaption Kit— Those items peculiar to 
the warhead installation less the warhead; 
namely, the arming and fuzing systems, 
power supply and all hardware, adaptors, 
skins, etc., required by a particular instal- 


2. Arming System— That portio 
weapon which derives (origir 

firing system. Will normally i 
accelerometers, arming baros ■ 
components. 


3. Dud Probability— (Warhead Section) — 
The probability that the warhead fails 

nuclear detonation at th/ desired location. 


4. Firing System — That portion 




5. Fuzing Systems— That por 
weapon which derives (Jorij 

This system normal/y consi 
components as pressure, pro: 
or acceleration sensing. 



6. Minimum Burst Height— That height above 

7. Premature Probability— The probability 
that a weapon/warhead explodes before 


reaching the intended point of detonation 
in space, including allowable space 


8. Safe Burst Height— That height above 
which only an acceptable degree of 
damage will occur to friendly ground in- 


9. Safing System — That portic 
that integrally contains all 
which, on receipt of propc 
the arming system or by 

head system in an armed or : 





oper- 


10. Atomic Warhead Section — That portion of 
warhead and the adaption kit. S ' S ' 


Honeywell 





Bulova barometer sensitive to 0.001" Hg 


The Bulova Precision Barometer has advantages over the best mercury types. 
Easy-to-read tape presents pressure between 21 and 31 inches in thousands. Maxi- 
mum error: within 0.002"; instrument lag: 0.001" maximum over 3" range. 

The Bulova capability— in Research & Development, electronics, and precision 
production— is ready to support your effort, regardless of its scope. 

Experience in precision design and manufacture is the Bulova tradition— the Bulova 
capability— it has been for over 80 years. For more information write: 

Induatr 


K Bulova 
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rial & Defense Sale 


1-10 Woodside 


s, Woodside 77, N.Y. 



General Electric can build reliable 
specialty beating devices in 
any shape, for any application 


rs expected to be announced soon. 

'I lie newly established Interscnicc 
Data Exchange Program has set a 
modest objective, at least as its initial 
goal, in the interest of getting the 
program moving quickly. Each of the 
three services will establish a compo- 
nent parts da hi distribution center to 
receive test reports from its own bal- 
listic missile and space contractors 
which will prepare a summary card and 
a microfilm copy of the complete re- 
port. 

At the start of IDEP. each participat- 
ing contractor will register with the 
three service centers a list of the cate- 
gories of components in which it is in 
terested. Microfilm copies of all con- 
tractor test reports for those categories 
will then be transmitted to the company 
automatically. 

Direct Communication 

To speed up operations, each of the 
service centers will transmit reports it 
receives directly to interested contrac- 
tors of all three services, rather than 
routing them through the other two 
service centers, according to Martin 
Barbe. who described IDEP program. 

Barbe is reliability coordinator at 
Space Technology Laboratories. 

The question of whether copies of 
the test reports will also be distributed 
to the manufacturer of the components 
involved has not ret been resolved. 
Barbe said. 

When IDEP gets ii to full operation, 
it is expected that III : summary cards 
and microfilm cop; of the full test 
report can be procc sed and mailed in 
less than a week after they are received 
from the originating company, Barbe 
said. 

Initially, the punched card bearing 
the microfilm copy of the reports will 
be coded only to indicate the type of 
component involved, the component 
manufacturer, the weapon system in- 
volved, date of the test report and the 
type of test involved, i.e. qualification, 
product acceptance, production moni- 
toring, reliability demonstration, etc. 
Determining the specific environmen- 
tal conditions under which the com- 
ponent test was made will require users 
to refer to the printed summary card or 
to project the microfilm report and 
study it. Periodically, a bibliography 
listing all test reports processed will be 
issued to participating companies. 

However, Barbe reported that a 
punched card version of the summary 
card may be adopted which would pro- 
vide all of the environmental conditions 
permitting users to employ machine 
search to locate reports on specific com- 
ponents tested under the specific en- 
vironmental conditions of interest in 
their own work. 

In the future, the IDEP program 


IF YOUR EQUIPMENT WON'T OPER- 
ATE at peak efficiency in extremely 
low temperatures, General Electric 

ing equipment that will overcome 

GENERAL ELECTRIC HEATING DEVICES 

have been used successfully on most 


duced in the United States. Typical 



THIS DEMONSTRATED VERSATILITY in- 
cludes heaters that will operate and 
remain flexible at temperatures rang- 
ing from - 65 F to 500 F. These units 
can be built as thin as 0.008 inches, 
and can be supplied in a wide range 
of wattage densities. Some heating 
devices weigh as little as 0.05 pounds 
per square foot. These characteristics 
can be employed in heaters that 
must operate in fuels, solvents, or 

own thermal insulation! and Gen- 


A G-E SPECIALTY HEATING EXPERT is 

available to analyze your particular 

prompt service and a fast solution. 
Contact D. R. Barbour. Manager- — 
Engineering, Specialty Heating Prod- 
ucts Section, General Electric Co., 
Coxsackie, N. Y. (Phone Coxsackie 
6-563 1 ) , or mail the attached coupon. 


GENERAL ELECTRIC COMPANY 

Please send bulletin GEA-6283A an "G-E 
Specially Healing Equipment." 

Q for reference only 

NAME 

POSITION 

COMPANY 

CITY 

STATE 


Progress Is Our Most Important Product 

GENERAL ii ELECTRIC 
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TECHNICAL KNOW LEDGE + EXPERIENCED MANAGEMENT + SPECIALIZED CRAFTSMANSHIP = KNOWMANSHIP 


Knowmanship 
makes the difference 


The technical knowledge that’s part 
of Eclipse-Pioneer's knowmanship 
can work for prime contractors in two 
important ways. First, as a potent 
helper in getting the contract. Second, 

in fulfilling that contract. 

Take just one “plus” that results 
from our technical knowledge in the 
area of production capabilities. By 
making some Bendix-patented modi- 
fications to our battery of Steinel 
precision boring machines, we have 
tailored them to our special type of 




performance that accrues to “primes” 
with e-p knowmanship on their 
teams. And it is typical of why we are 
able to design and build better, lower 
cost, and more accurate sub-systems 
for modern weapons. Isn’t this exactly 
the kind of ingenuity and creativity 
you want on your contracting team? 
Call, wire, or write for the full 
knowmanship story as it applies to 
any of the product areas listed below. 


ECLIPSE-PIONEER 




F8U-1P Photographs Manhattan at 50,000 ft., 800 Kt. 

Manhattan Island, as photographed from a Navy Chance Vought F8U-1P jet reconnaissance carrier-based aircraft hying at an altitude 
of 50.000 ft. and speed of about 300 kt. Photo was taken bv Chicago Aerial Industries KA-30 aerial reconnaissance camera using 5 
in. film to produce 4» X 41 negatives. 


may be expanded to include summaries 
est, Barbe said. 

The Electronic Component Reliabil- 
ity Center (ECRC). which Battclle set 
up last spring, goes a step beyond the 
tri-service IDEP in that it analyzes 
and evaluates the reliability test data 
submitted by the participating com- 
panies, as well as conducting research in 
reliability techniques. C. R. Decter 
told the symposium. 

The 12 companies now participating 
in the program include: Bell Telephone 
Laboratories, Boeing, General Dynam- 
ics, General Precision Equipment. 
Hughes Aircraft. International Business 
Machines, Lockheed, Martin. Motorola. 
Northrop. Radio Corporation of Amer- 
ica and Raytheon. Each company pays 
an annual fee of $20,000 to participate. 

Each of the companies submits to 
Battelle its final component test reports 
plus the raw data upon which they 
are based. These reports then are an- 
alyzed and correlated with test results 


on similar components by other mem- 
bers of the group. Battelle then pre- 
pares a summary report for all members. 

In November. Battelle issued its first 
report, on transistors, based on results 
of 230 individual member test reports. 
The second report, on diodes, was 
issued last month. Reports on capaci- 
tors and relays are due in February. 
Decter said. More than 450 individual 
test reports have been analyzed for the 
report on capacitors. 

Battelle Summary 

In the Battelle summary reports, 
names of the component manufacturers 
are indicated only by code which par- 
ticipating members are obligated not to 
divulge to outsiders. The company 
which contributed specific data in the 
summary is known only to Battelle's 
ECRC employes. All test reports are 
locked in cabinets and are not available 
to other participating corporate mem- 
bers of the program. Deeter said. 

About 20% of the funds paid in by 


group members goes for research in the 
field of reliability. Decter said. During 
the initial year, this effort was directed 
toward development of a methodology 
for more effective screening of incom- 
ing parts, applying linear discriminant 
analysis to carefully controlled experi- 
ments. Battelle seeks to determine 
what parameters are relevant to part 
reliability, the minimum number of 
parameters suitable for screening and 
how this screening procedure can be 
optimized, Deeter said. 

Each member company designates a 
corporate technical representative who 
attends bi-monthly meetings and has 
the authority to make technical pro- 
gram decisions. Each member firm also 
has a corporate legal representative: 

both capacities. 

The ECRC contract provides that 
group members will vote on certain 
legal matters pertaining to group mem- 
bership and patents. The technical pro- 
gram is controlled by Battelle and not 
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HOW TO SELECT 
HIGH RELIABILITY 
CAPACITORS 


At one time Sprague Electric was 
the only manufacturer offering true 
high reliability capacitors. The buyer 
had no problem. But today there 
are many manufacturers who claim 
that their capacitors meet high re- 
liability standards. Some are even 
so bold as to claim that theirs are 
the most reliable. 

Check the record before you choose 

The only sound approach to evaluate 
these claims is to investigate the re- 
liability record achieved by each of 
the companies under consideration. 
Remember, it takes test data to es- 
tablish the reliability of a product. 
Claims are not enough. 

Now let's look at the record 

Sprague Electric can substantiate its 
claim that its HYREL® Q Capacitors 
are “the most reliable capacitors 
made” with the most extensive test 
data available in the entire electronic 
industry. The performance of 
HYREL Q Capacitors is virtually 

74 


impossible to surpass . . . now and 
for some years to come. 

But let’s start at the beginning — 
the specifications. Sprague Electric’s 
high reliability capacitors were orig- 
inally made under Sprague Electric 
Specification PV-100 — the first high 
reliability capacitor specification for 
missiles and other critical applica- 
tions. This specification and a later 
revision, PV-100A, have proven so 
comprehensive and so successful in 
providing “the highest order of re- 
liability known to capacitor manu- 
facturing” that their provisions are 
currently reflected in every military 
specification covering high reliability 
capacitors.This is a distinction shared 
by no other capacitor manufacturer. 

Now look at the record of 
HYREL Q Capacitors 

On accelerated life tests the failure 
rate of HYREL Q Capacitors has 
been less than 0.05%, after more than 
16 million unit hours accumulated 
on tests of 250 hours at 140% rated 


voltage, 125 C. On high frequency 
vibration tests, there hasn’t been a 
single failure in the more than 50,000 
units tested. On seal, moisture re- 
sistance, and temperature cycling and 
immersion tests, the failure rate has 
been less than 0.1%. 

Such performance from produc- 
tion line capacitors can only be 
achieved through the most intensive 
(and expensive) kind of reliability 
program — in design and develop- 
ment, in production engineering, in 
manufacturing facilities, in testing 
intensity and extensity— all of which 
should be investigated thoroughly. 

After you’ve checked the record, 
then decide for yourself which ca- 
pacitor is "the most reliable made.” 

For complete facts and figures on 
HYREL Q Capacitors, call your 
Sprague District Office or Represent- 
ative, or write for HYREL Bulletin 
2900A and Specification PV-100 A to 
Technical LiteratureSection, Sprague 
Electric Company, 327 Marshall St., 
North Adams, Massachusetts. 


by vote of the members. Naturally, 
B'attcllc tries to be responsive to tlie 
needs of its members. 

The contract states that new mem- 
bers can be admitted to the ECRC 
program by a majority vote of the mem- 
bers, but members have voted in ad- 
vance to admit any company which 
Battelle approves for membership. 

Trend toward incorporating quantita- 
tive reliability requirements into the 
specifications for new avionic equip- 
ment poses a serious problem for de- 
signers and manufacturers because of 
the lack of reliable data on component 
life expectancy under various environ- 
mental conditions, John M. Farrier of 
Arinc Research Corp. told the sym- 

Failure Rate Disparities 

Because component failure data is 
obtained from a variety of sources, rang- 
ing from field data to laboratory tests, 
there is a wide disparity between the 
values of life expectancy obtained. 
Farrier pointed out. For example, 
failure rates measured on capacitors 
per thousand hours have been as low 
as 0.00025% and as high as 15%, a 
60.000:1 variation. 

Relay failure rates measured range 
from 0.005% to nearly 26%, a 500:1 
variation. 

'ITie solution of this Droblein does 
not necessarily require additional test- 
ing so much as it requires coordina- 
tion and standardization of the vast 
amount of component testing already 
conducted by component and equip- 



ment manufacturers. Farrier indicated. 

Farrier proposed a central agency 
which would coordinate test programs 
of all defense equipment and compo- 
nent manufacturers, standardize on test 
and data measurement procedures. 
Central agency would also use the ac- 
cumulated data to develop stress-factor 
curves which would relate failure rate 
to the environmental and circuit con- 
ditions in which component is used. 
The agency also would prepare a com- 
ponent application manual for use by- 
design and reliability engineers. The 
handbook would be published in loose- 
leaf fonn to permit introduction of 


query as to whether Arinc Research 
Corp. would be interested in serving 
as such a central coordinating agency, 
a company official smiled and said: 
“reliability is our business." 

The Sixth Annual National Sym- 
posium on Reliability and Quality Con- 
trol had a record attendance of nearly 
1,200 persons, including representatives 
from Canada, England. Germany, Hol- 
land. Italy and Japan. Symposium was 
sponsored by American Society for 
Quality Control, American Institute of 
Electrical Engineers, Institute of Radio 
Engineers and Electronic Industries 



Taking The Stress Out Of A Master Rod 


A properly fitted link pin sets up 
enough internal stress in the 
master rod bores to bulge the 
crank shaft bearing area very 
slightly. These bulges are so 
small they are almost impossible 
to detect. But they sometimes 
set up enough stress lo crack the 
master rod bore during the en- 
gine’s operating cycle. Master 
rods are expensive to replace. 

This simple Airwork “extra” 
sharply reduces the danger of 
bore cracking. After the link 
pins are in place, Airwork uses 
an electric hone to eliminate the 
liny internal bulges created by 


pin pressure. Then we make sure 
the bearing area is perfectly 
circular after the pins are in place. 

It takes only a few extra 
minutes to hone a pre-assembled 
master rod to perfect roundness 
. . . but it adds a lot to the satis- 
faction you get from a smooth 
running, long lived Airwork over- 
hauled engine. Airwork saves you 
time and trouble by doing more 
work at overhaul, when it can be 
done at low cost and no incon- 
venience to you. Give your engine 
an Airwork overhaul— and be 
sure of maximum operating satis- 
faction. 



BRANCHES IN: 

NEWARK . MIAMI • ATLANTA 
CLEVELAND • NEW YORK 
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DEPENDABLE SURVIVAL EQUIPMENT 


The Air Cruisers escape slide shown here 
assists passengers and crew to evacuate the 
aircraft in an emergency in a matter of seconds 
without injury. Simple to operate, it is standard 
equipmenton most turbine-powered passenger 

Thoroughly tested by the military and com- 
mercial airlines, the inflatable escape slide is 
another major achievement in a field where Air 
Cruisers has been the leader for more than 
30 years... dependable, lightweight survival 
equipment. The only manufacturer which con- 


ducts continuous research in survival equip- 
ment, Air Cruisers is America's most experi- 
enced fabricator of inflatables from rubberized 
nylon materials. 

The Air Cruisers jet pump, which produces 
the rapid inflation vital to the fast, dependable 
operation of the escape slide, is another con- 
tribution toward better survival equipment. 
Today, more products, including life rafts, 
deceleration bags, etc., are inflated by Air 
Cruisers jet pumps than by any other kind. 

Your inquiries are invited. 


THE 


HIR CRUISERS DIVISIOn 



PYROTECHNIC GYRO for small tactical 

discharge gases from electrically ignited cor- 
dite charge. New gyro will he produced by 
Giannini Controls Corp. of Pasadena. Calif. 

bottom shows: 1— mounting face; 2— rotor; 
5— inner gimbal pivot; 4— blowout window; 
5-ignition wire extraction spring; 6-outer 
gimbal pivot; 7— pickoff; 8— outer gimbal; 9— 
inner ginibah j 0 — rotor bearing pivot; 11- 

Giannini to Produce 
Pyrotechnic Gyro 

Pasadena, Calif.— Pyrotechnic gyro 
for small tactical missiles, whose rotor 
is spun at speeds up to 36,000 rpm. by 
hot gases from an electrically ignited 
cordite charge, will be manufactured by 
Giannini Controls Corp., Pasadena, 
Calif., under a licensing agreement re- 
cently signed with Short Brothers and 
Harland, Ltd., Belfast, Ireland. 

The pyrotechnic gyro, which will be 
produced in both free and rate gyro 
types, reportedly reaches top speed 
within 0.1 sec. after charge ignition and 
coasts for approximately 40 sec. after- 

The pyrotechnic gyro is expected to 
compete with spring-wound gyros for 
small missile applications. Giannini 
says the pyrotechnic gyro, which weighs 
0.5 lb., will be lighter, smaller and less 
expensive than spring-wound gyros and 
it predicts the new gyro also will be 
more reliable. 

Giannini expects to be producing the 
AVIATION WEEK, January 25, I960 


British pyrotechnic gyro in quantities 
bv the hitter part of the year. 

Both the rate and free gyro types 
have a maximum rotor angular momen- 
tum of 3.5 X 10“ gm. cm.' per second. 
Maximum drift rate of the free gyro 
is quoted at 34 deg. per minute. Tire 
rate gyro has a maximum rate indica- 
tion of 75 deg./sec. initially, rising to 
1 30 deg./ sec. after 40 sec. of operation. 
Its undamped natural frequency is 33 

Viscous damping provides a damp- 
ing factor of 0.4 to 0.6 at 20C. 

Company’s address is 918 East Green 
St., Pasadena, Calif. 


FILTER CENTER ^ 
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► Precise Microwave Attenuation — 
Method for calibrating lower ranges of 
a microwave attenuator to accuracies 
better than 0.0001 db. has been devel- 
oped by National Bureau of Standards. 
Technique employs an amplitude-sta- 
bilized microwave signal source and a 
bolometer detector operated in a tem- 
perature-stabilized water bath. 

► USSR Computer Uses Three-Digit 
Code— Moscow State University has 


Stillman meets “Space Age” requirements with the same reliability and product 
perfection that has earned them a name for dependability throughout the aircraft 
missile industry for many years. Stillman products fly with the jets. They are 
also integral parts of the fuel and hydraulic systems for m 

le advanced weapon systems. Engineering, research and I 
development, and progressive designing enable Stillman to 
;t the challenge of the space age. 

STILLMAN RUBBER COMPANY 





T64 turboshaft/turboprop: 
2600 hp-class engines for 
tactical and support aircraft 
will be flight qualified 
and available this year 


Airframe manufacturers and military and commercial 
aircraft users requiring economy of operation and high 
performance, will find these features in General Elec- 
tric's T64 gas turbine powerplants. 

OUTSTANDING PERFORMANCE 
Turboshaft T64: 2650 SHP— 0.506 SFC— 713 lbs 
Turboprop T64: 2570 ESHP— 0.522 ESFC— 1079 lbs 
. . . and the same basic power unit, including controls, 
is common to all T64 configurations. Superior missions 
including greater payload, speed, range and economy 
for support and tactical aircraft can be obtained by 
utilizing the low specific fuel consumption and attrac- 
tive power-to-weight ratio of the T64. 

INSTALLATION FLEXIBILITY— With designed-in ability 
to operate continuously at attitudes from 100° above 
horizontal to 45° below, the T64 engines are ideal 
powerplants for VTOL and STOL aircraft. Featuring 
compact engine size, split casings and grouped acces- 
sories, the T64 is designed for easy installation and 
maintenance. 

EARLY AVAILABILITY— The T'64 engine development 
program has been on schedule since its inception. The 
first official test runs of both the turboshaft and turbo- 
prop engines were completed ahead of schedule in 
early 1959 and the rapid pace is continuing. From the 
user’s standpoint, this T64 development progress means 
.that flight qualified engines are scheduled for avail- 
ability in 1960. 

FOR MORE INFORMATION— Brochures are available 
that describe the T64 engine in detail. If you would 
like this information, write Section 233-31, General 
Electric Co., Schenectady, New York. 


FROM GENERAL ELECTRIC... 


BUILDING-BLOCK DESIGN is a principal feature of the 
the simple addition of reduction gearing to the basic 
and simplification of logistic support for users. 


LOW SFC AND HIGH POWER-TO-WEIGHT RATIO make the 
General Electric T64 turboshaft and turboprop engines ideal 
powerplants for many military and commercial aircraft 
including STOLs. helicopters, skycranes and other VTOLs. 
These ore illustrated above in a composite artist’s drawing. 




STAMINA heavy loads go farther on Bower Bearings 


Moving a missile from coast to coast 
takes bearing muscle aplenty. And its 
on-schedule arrival depends on perfect 
— repeat , per feet — bearing performance. 
To roll the load surely, safely, on time 
you can depend on Bower bearings. 
The extra assurance, extra service they 
give results from definite design ad- 
vantages. Spherically generated roll 
heads, higher flanges and larger two- 


zone contacts translate into trouble- 
free service, reduced maintenance, 
longer bearing life. 

Whether you build, buy or maintain 
trucking equipment — or any product 
that uses roller bearings — ask for 
Bower first. You can select from a 
complete line of tapered, straight and 
journal roller bearings for every field of 
transportation and industry. 



BOWER 


ROLLER BEARINGS 
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constructed a digital computer that 
employs a three-digit instead of conven- 
tional two-digit (binary) counting sys- 
tem. In addition to “0" and “f,” 
Soviet machines uses “minus-1." Sovi- 
ets say the tertiary system provides 
greater computing speed, greater relia- 
bility and permits reduction in com- 
puter size. Machine is named Sctun for 
a river which flows near Moscow State 

► Energy Conversion Studied-Recent 
work on techniques, materials and de- 
vices for avionic equipment power con- 
verters include the following develop- 

• Alternating current thermionic con- 
verter generates 100-kc. a.c. directly 
from cesium diode thermionic con- 
verter, according to General Atomics 
Division of General Dynamics Corp. 
Firm declined to explain how a.c. is 
generated from diode converter which 
normally produces d.c. by boiling elec- 
trons off cathode and collecting them 
at anode. Known methods of direct 
conversion to a.c. require application 
of external magnetic field to guide par- 
ticle flow or variation of injection rates 
of cesium added to reduce space charge. 

• Alternating current thermionic con- 
version technique, studied at Radio 
Corp. of America, modulates current 
bv boosting anode temperature above 
5&0C from usual 100 to 500C range. 
One explanation says technique rests 
or. fluctuations at frequencies deter- 
mined by transition time of ions be- 
tween cathode and anode. Outputs be- 
tween 100 kc. and 700 kc. are possible, 
and device efficiency is halved as it is 
in other internal modulation schemes. 

• Rare earth semiconductors in early 
research stages may have application in 
thermoelectric power conversion. Group 
VI compounds made with rare earth 
metals such as gadolinium, yttrium, 
erbium and lanthanum show high ther- 
moelectric power which appears tem- 
perature independent over wide range, 
according to Battelle Memorial Insti- 
tute. Gadolinium telluride and lantha- 
num telluride were tested up to 450C 
and 52 5C respectively. Some com- 
pounds show rectifying properties, but 
possible diode and' transistor applica- 
tions are many years off. Rare earth 
semiconductors show promise, but they 
are at development stage where silicon 
and germanium were more than 10 

'•Carbox fuel cell will be developed by 
Pratt & Whitney Aircraft in joint pro- 
gram with Leesona Corp.. formerly 
Universal Winding Co. Agreement ex- 
tends original pact on Hydrox fuel cell 
to cover all fuel cell types with em- 
phasis on Hydrox and Carbox. Pratt & 
Whitney will handle mechanical and 
systems development, manufacture and 
sales. Leesona and National Research 
Development Corp. of London will 



NEW 
"POCKET RADAR” 


The SWAMI MOTION DETECTOR is a new low-cost 
intrusion detector system that saturates a secured area with 
ultra high radio frequency energy sensitive to the slightest 
motion or displacement of an intruder. It is fail safe, simple to 
install, easily operated. And, it is virtually impossible to con- 
found with counter-measures: any tampering will cause an 

Effective Range: From inches to hundreds of feet, with a single 
unit. Surveillance can be maintained over a full acre, economi- 

Fiexibility: It can function as an omnidirectional or directional 
system, and can determine relative or absolute speeds of 
moving targets. 

Durability: The sensor unit of the SWAMI MOTION DETEC- 
TOR is shock-resistant, and its service life compares favorably 
with that of conventional vacuum-tube detection devices. 


Power Supply: Standard 115-volt outlet current or any battery- 
supply DC. Write for free brochure to: singe** 



NGER-BRIDGEPORT 
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Radome Utilizes Polyurethane Foam Panels 

Polyurethane foam radome. erected at Ottawa. Can., by Canada's National Research 

through high "transparency." The radome was molded by Long Sault Woodcraft. Ltd- 
using panels of polyurethane foam composed of Hcntrofoam 10 resin, a product of Hooker 
Chemical Corp., Niagara Falls, N. Y.. and covered with a nylon skin surface. 


push chemical and electrochemical re- 

► Signed on the Dotted Line— Major 
contract awards recently announced by 
avionics manufacturers include: 

• Beckman Instruments, Inc., Fullerton, 
Calif., 5580,000 Army Signal Corps 
contract for development of high speed 
data reduction facility to be installed 
at Army Electronic Proving Ground. 
Ft. Huachuca, Ariz. 

• Paekard-Bcli Electronics Corp., Los 
Angeles, will develop a UHF ground- 
air-ground radio receiver providing 
5,500 channels, under S2 50,000 con- 
tract awarded by Air Force. 

NEW AVIONIC 
PRODUCTS 


Instruments 

• Frequency standard. Model 100ER, 
provides stability of 5/1 0" parts per week 
and 5/10’ over short intervals and offers 
six sinusoidal signals ranging by factors 



of 10 from 10 cps. to 1 me. and four 
pulse signals from 10 cps to 10 kc. 
Standard has timing comb for calibrat- 
ing and for measuring sweeps and time 
intervals, and built-in scope for com- 
paring Lissajous figures. Rated load is 
50 ohms at 100 kc. and 1 me. and 5,000 
ohms at lower frequencies. 

Unit, priced at 5900, is 83 in. high, 
19 in. wide, 18 in. deep and weighs 55 
lb. Hewlett-Packard Co., 275 Page Mill 
Rd., Palo Alto, Calif. 



• Tape recorder. Model MTR-1200, 
completely self-contained and needing 
only 400-cps., 115 v. external supply, 
offers high reliability under environ- 
mental extremes, according to manu- 
facturer. Tape length choice offers ei- 
ther 650 ft. of 1 mil Mylar tape or 
800 ft. of } mil pre-tensioned }-in. or 
i-in. wide tape. Record time is 1 50 sec. 
at 60 ips. to 83 hr. at 0.25 ips. Unit 
has 7 or 14 in-line channels. 5 recording 


heads, measures 1031 in. long, 52 in. 
wide and 43 in. high, weighs 10 lb. 2 
oz., can start and reverse in less than 
1 and 1 sec., respectively, and can oper- 
ate between —50 and 200F. Leach 
Corp., 18455 Susana Road, Compton, 
Calif. 

Components & Devices 

• Millimeter wave diode. 1N2792, 
gcramium point contact device mounted 
in RG 98/U waveguide section, is 
suited for mixer functions at 70 kmc. 
Designed primarily for radar and space 
communications applications, it can 
also be used in EHF' video detector 
applications. Crystal noise figure 
maximum of 13 db. assures low-noise 
performance at 70 kmc., firm says. Avail- 
able in design quantities; production 
quantities offered for delivery in March. 
Philco Corp., Philadelphia, Pa. 

• Potentiometer, Model 1 57, a linear 
motion unit, available with single or 
dual outputs operates up to 2 kc. under 
40g vibration with less than }% error. 
Pot has i, 1 and 12 in. standard travel 
ranges, resistances of 1 to 20 kilohms, 



a power rating of 1.5 w/in. at 40C and 
can operate From minus 65 to 374F. 
Designed primarily for missile applica- 
tions, it weighs approximately 1.2 oz. 
and has self-aligning shaft for measur- 
ing linear displacement. Bourns, Inc., 
P. O. Box 2112. Riverside, Calif. 

• Strip line modules, L-band additions 
to Tri-Plate line, will mate with broad- 
band transitions, power dividers, right 
angle vertical and horizontal bends and 



other components now used with exist- 
ing Tri-Plate modules at higher and 
lower frequencies. Sanders Associates, 
Inc., 95 Canal St.. Nashua, N. H. 
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Main fuel pumps for the Pratt & Whitney Aircraft engines powering each 
were engineered and precision-produced by Chandler Evans. 
Significantly, during the first exciting year of 
U.S. commercial jet operation, CECO pumps took part in 
every single service mile flown by either type of aircraft. 

If pictures of missiles and aircraft which are airborne with 
CECO products actually were exhibited in a gallery, the section 
devoted to pump applications would be an impressive one. In addition, 
space would have to be set aside for future portraits, since right now . . . 
at Chandler Evans ... a number of important pump design and 
development programs are underway. 


/ CE( 

s 


CHANDLER EVANS corporation 


many CECO products is 
your request to Dept. 10. 







THE TWO-SEATER ACE 


Oul of the mist they came, four in front and five behind. Andy 
McKeever swung his lone Bristol Fighter into position and put 
the torch to one of the German flight leaders with a burst of 10 
rounds. He bagged the next plane head-on. As the German stag- 
gered and started to fall, McKeever’s observer scored a third kill. 
In less than 30 seconds, three enemy planes were falling through 
the air. 

Deep in enemy territory, most pilots would have called it a day. 
Instead, McKeever turned to meet a second attack by the six 
regrouped Germans. He shot down a two-seater with his first 


burst, and as the sturdy Bristol passed through the enemy 
formation, the British observer crippled another German. 

But the fight was over. The Bristol two-seater had lost its guns 
to enemy fire. Playing dead, McKeever flipped his riddled ship 
over into a side-slip and shot toward earth. Barely 20 feet above 
the ground, he flattened out and hedge-hopped for home through 
nearly 60 miles of machine gun and rifle fire. 

The date was November 30, 1917. What had started out as a dan- 
gerous reconnaissance mission during the battle of Cambrai 
ended as one of the most heroic exploits of World War I flying. 


Canadian-horn Major Andrew F.. McKeever 
was awarded the Distinguished Service 
Order, which he added to his Military Cross 
and Bar. His observer. Lieutenant L. F. 
Powell, also was decorated. 

McKeever had gone to France with a 
Canadian infantry brigade early in 1915. 
After applying nine times for transfer to the 
Koval Flying Corps, he finally was sent to 
England for flying instruction. 

Early in 1917 he was assigned to No. 11 
Squadron, which had just been equipped 
with Bristol Fighters. It was a gloomy squad- 
ron. All but one of the first flight of Bristols 
to arrive in France had gone down before 
the guns of von Richthofen’s Flying Circus 
while on their first patrol over the lines. 

McKeever. though inexperienced, con- 
tended that the Bristol should be maneuvered 
as a fighter, not as a reconnaissance plane. 
He backed up his idea by taking the offen- 
sive and shooting down two Albatross D-3’s 
in two days. In less than three weeks after 
his first kill, a spectacular triple victory 
made him an ace. On December 2. 1917, he 
scored his final kill — -No. 30 — and was 
recalled to England to head a training school 
for Bristol pilots. 

The Bristol F2-B was what McKeever 
called a pilot's plane. Its armament con- 
sisted of a Vickers synchronized machine 
gun concealed beneath the engine cowling 
and fired through a hole in the nose, and 
either one or two Lewis guns mounted on 
the observer’s cockpit. The Bristol was pow- 
ered by one of several engines: a 200-hp. 
Sunbeam Arab: a 200-hp. Hispano-Suiza: 
or a 275-hp. Rolls-Royce Falcon III. which 
provided a lop speed of 125 mph. at sea level. 

The ship was destined to survive the ace 
who made it famous, for in a modified form 
it served in Royal Air Force training units 
until 1932. On 
Christmas day, 
1919. Andy Mc- 
Keever was killed 
when his automo- 
bile skidded on an 
icy road near To- 
ronto. The ace who 
had revolutionized 
two-seater fighting 
tactics on the West- 

at the age of 24. 



Heritage of the Air 

One of the most inspiring chapters in the 
history of technical evolution is the. story of 
the men and flying machines of World War I. 
It is the highly personalized story of 
brave men — and the wood, wire, linen, and 
rudimentary technologies that converted 
manpower to airpower. Today. Leach 
Corporation celebrates its -1 0th year in elec- 
tronics with the presentation of Ibis Heritage 
of the Air series. 


Technical Director jar Heritage oj the Air 
is Major Kimbrough S. Brown, USAF. 


Leach does lots of things 
other than 

old airplane advertising 


More than making electro-mechanical 
components, too. This may come as a sur- 
prise to those who have been so busy buying 
Leach relays that they haven’t investigated 
our fine precise power capabilities. 

Leach/Inet high frequency power conver- 
sion systems, for example, are one of our 
most prideful product areas. Each one is a 
custom-built, do-it-ourselves project to sup- 
ply your new plant or plant modification 
with all its power requirements. And we 
mean from beginning to end . . . from basic 
power units to control, distribution, inspec- 
tion and test equipment. 

But that's not all. We’re also big in 
electronic instrumentation and static con- 
trol devices. In fact, we’re loaded with talent 
in electronics and electromechanics. 

Next time you need components, power or 
subsystems help, get Leach in the picture. 
Chances are we’ll surprise you. And if we 
can’t handle the job, we’ll help you find the 
outfit that can. 

Now, what could be fairer than that? 


For power, electronic subsystems and 
electro-mechanical components to meet the 
requirements of the space age . , . 


LOOK TO LEACH 


LEACH CORPORATION, 13435 Susana Road, Compton, California 



lightweight 
high-strength shelters feature 
new design and versatility 
to meet global requirements 



BUSINESS FLYING 


Turbine Super Broussard to Fly in Spring 

By Barry Tully 


The MH-260 Super Broussard. Avion 
Max Holste's twin turboprop successor 
to the single-engine Broussard aircraft, 
will make its first flight this spring. 
An experimental prototype of the air- 
craft. the MH-250, powered by two 
Pratt & Whitney R1 3-tO engines, first 
flew at Holste's Rheirns, France, facility 
on May 20, 1959. 

The 23-passenger aircraft, considered 
a low capacity Douglas DC-3 replace- 
ment, is intended to provide feeder 
service for both passengers and cargo 
in localities which do not generate 
enough traffic to justify the use of 
larger aircraft. In keeping with this 
design philosophy, the Super Brous- 
sard (AW June i, p. 39) is built for 
operation from small, unimproved air- 
fields. 

Super Broussard production will be 
handled jointly by Max Holste and 
Nord Aviation. The agreement between 
Holste and Nord was prompted by a 
lack of production facilities at Holste's 
Rheirns factory and available plant space 
at Nord's Meaulte facility due to the 
phasing out of the Noratlas aircraft. 
Holste will build five government-fi- 
nanced preproduction aircraft and Nord 
will enter the scene for production run. 

Present plans call for Nord to pro- 
duce about 80% of the airframe with 
Holste handling final assembly and 
flight test. The company says that it 
has about 50 civil orders ready to be 
signed. The "subject to change" price 
of the equipped Super Broussard is 
$225,000. 

Possible Powerplants 

The twin-engine MH-260 is engi- 
neered to accommodate cither the 
French Turbomeca Bastan, the British 
Bristol-Siddelcy PI 82 or the Lycoming 
T53 turboprop engines. Power range 
offered by these engines is from 730 
to 1,000 hp. each. The preproduction 
aircraft will be poweied by Bastan en- 
gines. Holste favors the Lycoming T53 
as the most suitable for the MH-260, 
but the French Bastan engine is also 
a strong contender. 

The Super Broussard is conventional 
in appearance with a high wing, single 
fin and rudder and tricycle landing gear. 
The aircraft is designed to cruise at 200 
kt. with a maximum endurance of 
about 3 hr. plus reserves. 

The flight deck of the MH-260 is 
conventional with dual flight controls 
and dual flight instruments. Engine 
instruments arc grouped in the center 


of the panel and are visible from 
either seat. Engine controls are located 
on a center pedestal along with the 
trim tabs. Both flight controls and trim 
tabs on the aircraft are completely 

Directly behind the pilot's compart- 
ment is the general equipment compart- 
ment containing the radio and electrical 
gear. 

Hie right side of this compartment 
may be fitted to serve as a galley or as 
a passenger baggage rack. 

The fuselage of the MH-260 is rec- 
tangular with curved sides throughout 


the cabin section. It becomes ovoid 
toward the tail. The aircraft is not pres- 
surized. 

Passenger Cabin 

The passenger cabin of the Super 
Broussard is normally provided with 23 
seats-8 twin scats and 7 single 
seats. A very high density configura- 
tion is possible, seating 30 people. This 
requires the use of four-passenger 
bench type seats. A de luxe 17-pas- 
senger configuration will also be offered. 
The cabin has 12 windows, two of 
which sen e as emergency exits. An ad- 



THREE-VIEW shows the MH-260 to be conventional in design with high wing located 
inidwav aft on the fuselage. Aircraft is 6 ft. longer than piston engine prototype. 
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ARMCO STEELS/) 



FOR THOSE LITTLE PARTS WITH BIG JOBS 

ARMCO 17-4 PH, 17-7 PH, 

PH 15-7 Mo STAINLESS STEELS 


For bolls, rivets, shafts, gears, springs, valves, hydraulic units, guidance 
components, and the thousand and one vital parts of aircraft and missiles 
that must operate with maximum reliability, Armco’s Precipitation-Hard- 
ening Stainless Steels offer: 

Unusually high strength weight ratios up to 1000 F 
Good corrosion resistance 
Excellent fabricating properties 
Availability in practically all commercial forms 

For complete information on these special Armco Stainless Steels that 
are providing design and production advantages in both missile and aircraft 
manufacture, write Armco Steel Corporation, 3289 Curtis Street, Mid- 
dletown, Ohio. 


ARMCO STEEL 






w 

1 Armco Division • Sheffield Division • The National Supply Company • Armco Drainage 4 

1 Metal Products, Inc. • The Armco International Corporation • Union Wire Rope Corporation 
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ilition.il emergency exit is provided in 
the fuselage overhead to provide egress 
in the event of a water ditching. 

Access to the passenger cabin is via 
a door at the rear left side of the fuse- 
lage. The door is in two sections, the 
rear section opening sidewavs for pas- 
senger entrance and the forward sec- 
tion opening upward to admit bulky 
cargo. 

Air conditioning for the cabin is by 
means of individual fresh air ventilators 
and I 5 floor-level hot air vents. Sound- 
proofing is achieved with removable 
vinyl-covered glass wool panels. 

Immediately aft of the passenger 
cabin is a lavatory and to the left of 
this, at the cabin entrance, is a cloth- 
ing wardrobe. 

The baggage hold is the aftermost 
compartment in the aircraft. The 
109.7-ai.-ft. hold is accessible through 
a door on the right side measuring 2.3 x 


type. 

Tire wing of the ai 




3.6 ft. The hold is lighted, vented and 
protected from fire by four fire detectors 
and an extinguisher actuated by the 
pilot upon receipt of a warning light 
indication. Maximum allowable weight 
in the baggage hold is 507 lb. 
Landing Gear 

The main gear of the Super Brous- 
sard retracts into wheel wells built 
into the fuselage sides. 'lTiis configura- 
tion, while eliminating a long wheel 
strut extending from the engine na- 
celle. causes a rather narrow track 
(9.8-1 ft.) on the relatively small MH- 
260. This would appear to limit the 
aircraft's performance on rough fields 
and on crosswind landings; however, 
the company maintains that the torsion 
bar suspended landing gear has proved 
highly successful on the MH-250 proto- 


trapezoidal 


For a Digital Voltmeter 
with ±.01% Accuracy 


FOR FULL FOUR-DIGIT ACCURACY IN 
VISUAL MEASURING JOBS — produc- 
tion checking, instrument calibrating, lab- 
oratory testing, receiving inspection — the 
NLS 481 Industrial Voltmeter is your best 
buy in digital instruments. Here's a preci- 

passes — other dry-stepping switch meters 
in accuracy (±.0 1 % ) . speed, reliability . . . 
yet sells for $1,000 to S2.O0O less! High- 
volume production techniques and simpli- 
fied circuitry enable NLS to offer the 481 
at just $ 1 ,355.00, complete. Pull off the top 
of a 48 1 and check its quality construction 
. . . compare its performance with that of 
higher-cost competitive meters. Many 
major companies have . . . and they are 
now using the NLS 481 in quantities of 50 
and more! Contact NLS today for full in- 
formation on the NLS 481 and its com- 
panion NLS 781 Industrial Ohmmcter. 

Speclhcalions^ Accuracy ±Oirfr . . . measures DC 



non-linear systems, inc. 


AVIATION WEEK, 


25, 1960 




Monautronic V-2 welding control 
certifies weld quality... 
cuts rejects and production costs 


A resistance welding control that automatically compensates 
for every process variable 


© The new Monautronic V-2 
welding control introduces 
the concept of feedback 
control to produce spot- 
welds of consistently high quality. It 
makes use of the latest advances in 
electronic computing to overcome 
automatically such obstacles to weld 
quality as line voltage fluctuation, 
electrode wear, variations in electrode 
tip force, surface finish and shunting. 


The Monautronic V-2 compensates 
for undesirable variations usually en- 
countered in resistance welding by 
maintaining voltage across a weld at 
a constant value. This constraint of 
voltage amounts to constraint of final 
weld temperatures, and such tempera- 
ture control assures production of 
quality welds. 





for complete details contact: THE BUDD COMPANY 
Electronic Controls Section • Philadelphia 32, Pa. 


EiECTROMC // 
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MH-260 Specifications 


Length 58.1 ft. 



Wing tip chord 5.9 ft. 

Aspect ratio 8.8 

Height 20.9 ft. 

Takeoff weight (maximum). .21.165 lb. 

Landing gear track 9.8 ft. 

Wheel base 18.0 ft. 


in planforin with an S.8 aspect ratio. 
The flaps arc in two sections with a 
common central support. Ailerons are 
fabric covered. 

Design maximum takeoff weight of 
the Super Broussard is 21,165 lb. 
(1. S. A. conditions). Takeoff under 
I. S. A. 20C conditions is IS, 520 lb. 
Empty weight of the aircraft is 10.500 
lb. This empty weight figure will vary 
slightly with the engine selected for 
the aircraft. 

Maximum fuel capacity of the MH- 
260 is 3,307 lb. (475.6 gal.) carried in 
six wing tanks. Fuel consumption of 
the aircraft is listed at 130 gpm. at 
9,840 ft. altitude at 205 kt. cruise. The 
company recommends a cruising alti- 
tude of' 4.920 ft. at a lower speed for 
stage lengths of less than 155 mi. 
Fuel consumption of 145 gpm. at the 
lower altitude is gamed hack In- the 
shorter climb period. Optimum per- 
formance of the Super Broussard at 
a weight of 18.078 lb. and a power 
level of 957 blip, is said to be: rate of 
climb (sea level) hvo engines. 1.673 
fpm.; single engine. 433 fpm. Cruise 
speed (sea level) 205 kt. at 740 blip.. 
ISO kt. at 592 blip. Stall speed for the 
aircraft is given as 75 kt. no flaps and 
48 kt, with full flaps. 

Landing distance over a 50 ft. ob- 
stacle is 1.279 ft. and takeoff clearing 
a 50 ft. obstacle (30 deg. flaps) is 1.197 
ft. 

llolste says that it is confident of 
meeting the predicted performance of 
the Super Broussard because of the 
manner in which the MH-250, piston 
engine prototype, met its design cri- 
teria. 


Beech Briefs Distributors 
On Servicing 1960 Planes 

Customer service for 1960 line of 
Beech business planes will be the prime 
topic at joint councils conducted by 
the manufacturer for service and parts 
managers of the distributor organiza- 
tion in five regional locations this 
month. Meetings are being held in Phil- 
adelphia, Pa.; Davenport. Iowa; Okla- 
homa City, Okla.; Albuquerque, N. M., 
and Memphis, Tenn. 



PRECISION THIN WALLS AND DEEP DRAWS 

Can these be forgings? They can — and are. Arcturus is creating 
forgings said to be impossible. How? Using remarkable new 
Arcturus forging techniques. The Result? Engineers are taking 
a long new look at the value and use of forgings. Strength? 
These new forgings are stronger because grain flow follows 
contours. Machining? It’s reduced drastically — sometimes elim- 
inated altogether. Materials? Most metals and high temperature 
alloys -6150 steel; 19-9DL; A-286; M-308; Inco 901; Rene 
41; 50% molybdenum — 50% tungsten; and others. How to 
get information? Send us your drawings and specifications. 


FORGE AHEAD WITH 

Arcturus 
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Westinghouse ATLAS erector control 


A single button is pressed . . . prefiring checkout 
starts and the smooth, programmed rise to firing po- 
sition begins for the mighty Convair ATLAS.* 

The Westinghouse React-O-Verse control system 
automatically raises the missile to its vertical firing 
position, checks to make sure that the missile is 
firmly seated on the launching pad, retracts and ro- 
tates the nose clamp and moves the erector boom 
out of the way — all without flexing or straining the 
bird at any point in the arc. A very complex and 


demanding job for electromechanical control. 

This precision control, which compensates auto- 
matically for varying loads or wind pressures from 
any direction, is achieved with an exclusive West- 
inghouse system combining maximum reliability 
with watch-like accuracy. Static controllers, satur- 
able reactors and Cypak® (miniaturized magamp) 
units program, check position and release, or, at any 
malfunction, return the missile to its horizontal posi- 
tion. No moving parts are present to corrode, wear 


system assures handling reliability 


out, require maintenance or fail at a vital instant. 

Whatever your requirements for ground support 
equipment drive systems — erectors, launchers, 
shelters, loaders — or shockproof equipment for 
hardened sites, take advantage of the Westinghouse 
engineering knowledge, range of products and unit 
responsibility for any type of electromechanical sys- 
tem. Contact your Westinghouse sales engineer or 
write: Westinghouse Electric Corporation, 3 Gate- 
way Center, P. O. Box 868, Pittsburgh 30, Pa. 


•The new ATLAS ere 
craft Corporation, Ai 
under contract to Co 
California, prime cc 


■ system is supplied hy Goodyear A ir- 
is Division, Litchfield Park, Arizona, 
ir Astronautics Division, San Diego, 
refer to USA F for A TLAS. 


YOU CAM BE SURE . ..IF ITS 

\tyestinghouse 






Aviation Week Pilot Report: 


Picchio F.15 Has Good Control Response 



By Vico Rosaspina" 

Milan, Italy— Procaer’s Picchio F. 1 5 
business and sport plane is a responsive 
aircraft with a cruising speed in the 
160-mph. class. 

Certificated under U. S. Civil Air 
Regulation Part 3, the Picchio “Wood- 
pecker” can be flown as a fullv-aerobatic 
three-seater in the utility category or as 
a four-seater under normal category re- 
quirements. 

Major design feature of the Picchio 
is its combination metal and wood ex- 
ternal skin, a laminate of birch plywood 
covered with a thin layer of aluminum 
alloy. This was chosen by designer 
Stelio Frati to combine the advantages 
of both wooden and metal construction. 
Wood Uses 

For the smaller aircraft factories of 
Europe, wooden aircraft construction is 
a natural, and in the field, maintenance 
and repair techniques are well-known. 
But all-metal skin is more weather- 
proof and can take the minor beatings 
from an unimproved field better than 
wooden structure. 

The combination of metal skin on 
plywood base has given the Picchio a 
smooth external surface, which con- 
tributes to obtaining high aerodynamic 
efficiency from the NACA laminar flow 

has flown most of the types of aircraft used 
by the IAF. He has competed in manv 
shows, winning the Grand Prix of Marseille. 
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Characteristics of the three-seater 
Picchio prototype were described in 
Aviation Week last July 13, (p. 119). 
Current production Picchios are all 

single Lycoming 0-360-AIA engine 
rated at l'S0 hp. at sea level and driv- 
ing a two-bladed Hartzell all-metal con- 
stant-speed propeller. Fuel grade is 
91/96 octane. Prototype engine was a 
Lycoming 0-320B, developing 160 hp. 

Fuselage is monocoque structure in 
two sections bolted together. Both 
wing and fuselage are covered with 
plywood of about one millimeter thick- 
ness to which has been bonded an alu- 
minum skin of about one-third that 
thickness. Construction is conventional 
for wooden aircraft. 

Wing is one-piece, bolted to the fuse- 
lage. Section is an NACA 640 scries 
with 13% root chord thickness ratio 
tapening unifonnly to 94% at the tip. 
Ailerons and flaps arc constructed and 
skinned in the same way as the wing. 
Landing Gear 

Landing gear is tricycle and retract- 
able, electrically operated. Mechanical 
system provides standby operation for 
emergencies. Nosewheel is fitted with 
a 5.00x5 low-pressure tire; main wheels 
have hydraulic brakes operated by an 
additional pedal on the rudder pedals. 
Main wheel tires are 6.00x6 low-pres- 
sure type. 

Nosewheel is completely steerable on 
the ground, connected to the rudder 
pedals. This connection is interrupted 
automatically when the wheels retract. 

Fuel is in two wing tanks and a 
single fuselage tank behind the firewall. 
Total capacity is just over 50 gal. which 
gives five hours’ endurance. 

Electrical system draws on a 24-v. 
battery and a 28-v., 15-amp. engine- 
driven generator. System consists of 
seven basic circuits; engine starter, 
landing gear, fuel contents gage, flying 
lights, panel lights, radio and optional 
gyro instalments. 

Cockpit Layout 

Entry to the cabin is through doors 
which are hinged along the tops to the 
fuselage, and which swing high and 
wide to give easy entrance. Internal 
layout of the cockpit is reminiscent of 
American business aircraft in instru- 
ment placement, seating and decor. 

Complete dual controls are fitted; 
both pilots' seats are independently 
adjustable. Rear seat is a bench type, 
and there is plenty of leg and head 
room for tall passengers. 

Seating is comfortable and visibility 
from the pilots’ positions is excellent. 
Controls arc easily accessible and full 
throws do not interfere with the pi- 
lot's body. All auxiliary switches or 
controls are well-located, separated from 
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HIGH -TEMPERATURE 
STRUCTURAL PARTS 
FOR MISSILES FROM 
NEW DILECTO' 
LAMINATES 

Ail 

; 


A new CDF laminate, Dilecto 
AAA-HR. can be used in short-time 
ablative applications in rockets at 
temperatures of 5,000°F, and in 
continuous industrial service at 
temperatures approaching 500°F. 

The new CDF Dilecto laminate 
demonstrates an ablation rate of 
from 0.0052" to 0.0072" per second 
by gases at 4,700°F and Mach 2.5. 
This rating makes Dilecto AAA-HR 
suitable for parts in direct contact 
with burning rocket propellants. 

Negligible change in dimensions 
and mechanical properties has been 
noted in finished parts subjected 
to temperatures of 300 to 350°F in 
dry or wet heat. Other tests show 
that these laminates retain their 
‘ s after 2 : ho 
i boiling \ 

immersion 


Made from extra-long-staple non- 
ferrous crude asbestos fiber, im- 
pregnated with a high-temperature- 
resistant phenolic resin, these new 
Dilecto laminates are recommended 
for applications requiring continuous 
exposure to temperatures up to 
500°F, intermittent service up to 
900°F, and for short-time exposure 
to 5,000° F. The laminates may be 
machined by conventional tech- 
niques. Parts molded from CDF 
Celoron® 22HR and Celoron 26HR 
are used where a molding rather 
than a machined part is desired. 
Celoron 26HR is used in missiles, 
and Celoron 22HR is intended for 
industrial use. 

❖ 

REUSABLE 

AIRCRAFT-INSTRUMENT 
SHIPPING CASES 

Designed for safe transport of radio 
receivers, transmitters, radar equip- 
ment, and other delicate aircraft 
instruments between field stations 
and overhaul points, new CDF 
lightweight containers are manu- 
factured to AT A Packaging Com- 
mittee specifications. 

They’re made from 100% CDF 
Diamond® Vulcanized Fibre, 
riveted and reinforced with steel 
corners and other hardware. The 
inside is completely padded with a 
VA to 2" thickness of canvas-covered 
polyurethane foam, for maximum 
protection of the instrument within. 
Flush-fitting metal handles facili- 
tate plane-loading and prevent 
damage to other luggage. 

CDF shipping cases are made 
in ATR (Air Transport Rack) sizes 
H, -s, and J-2- Other sizes available 
on special order. 



^ ^ ^ 


NEW CDF LITERATURE 


Information on new grades, special 
applications, and outstanding prop- 
erties of CDF insulating materials 
is made available regularly through 
CDF technical bulletins and bro- 

The following literature is new. 
For copies of any of the bulletins 
listed, check the appropriate squares 
on the coupon. 


Epoxy Laminates Bulletin 1! 
Di-Clad Laminates 
Bulletin 11,900 
Paper-Base Laminates — 
Bulletin 11,110 
Celoron Molded Products — 
Folder C-59 

Glass-Supported Teflon- 
Folder GST-55A 
Polyester-Glass Laminates— 
Folder PD-59 




adjacent controls and easily reached by 
either pilot. 

1 flew the Picchio for this Aviation 
Week pilot report in good weather at 
Linate Airport near Milan. Field ele- 
vation is about 200 ft.; outside air tem- 
perature was 15C (59F). There was no 

Visibility was excellent taxiing out. 
The Picchio steers easily with the rud- 
der pedals at low groundspeeds. I 
lined up for takeoff, lowered the flaps 
15 deg. and opened the throttle. Nose- 
wheel came up at 42 inpli., and the 
Picchio left the ground at 60 mph. 
With flaps and gear retracted, hest 
climbout speed is 93 mph.. and the 
corresponding rate of climb is a little 
over 1,000 fpm. 

Speed Runs 

We levelled off at 2,000 ft. for speed 

Maximum indicated speed at 2,700 
engine rpm. was 184 mph. At 2,400 
rpm., speed • decreased to 166 indi- 
cated airspeed and at 2,300 rpm. we had 
reached 158 IAS. 

Controls are responsive in all con- 
figurations. In all normal configura- 
tions and center of gravity positions, 
the aircraft can be trimmed and flown 
hands off. Ailerons are very effective. 


Picchio F.15 


CLOSEUP of Picchio midscction shows bolts 
made of wood. 
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Saving precious time for airlines: 

HOW ESSO DOES IT! 


All airlines see record expenditures in the jet age. time to the minimum by supplying the fuels. 
Turn-around time is a major factor . . . extra min- lubricants and service that will assure airlines 
utes on the ground may mean lost revenue for bigger dividends from their investment in jet age 
airlines. Esso is helping to cut this costly ground equipment. 
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Procaer Organization 

done by Progctti Constmzioni Aeronan- 
tichc S. p. A.— Procaer for short— of 
Milan, a firm operated by Rico Need. 
Stclio I' rati, who designed the Piccliio, 

ing at the Polytechnic Institute in 
Milan. He and Need were students 
there, graduated together and formed a 
friendship that has now become profes- 
sional collaboration. 

Frati's Picchio design and his Co- 
bra executive jet arc being built ex- 
clusively by Procaer. Two earlier Frati 
designs— Falco and Nibbio— are in pro- 
duction at Aviamilano. 

The Procaer factory is typical of 
smaller plants building wooden aircraft. 
Work stad numbers about 30; plant area 
is about 13,000 sq. ft. 

All basic fabrication of the Picchio 
and later the Cobra is to be done at 
this factory, except for the bonding of 

done by the plywood supplier. 


Normal rate of roll in cruise configura- 
tion is about 85 deg. per second. 

Minimum stalling speed with flaps 
and gear down is 53 inph. There is no- 
ticeable buffet before the stall and the 
stall itself is gentle. The Picchio does 
not fall off on a wing, but the nose 
drops straight ahead about 15 or 20 deg. 
Recovery is rapid, with an altitude loss 
of about 60 ft. 

Limit speed with gear down is 124 
rnpli.; flaps can be fully extended at 
105 mph. 

Approach Speed 

Normal approach speed is about 80 
mph., reducing to about 69 mph. com- 
ing over the fence and touching down 
nose-high at about 56 mph. Picchio 
can be completely stopped with normal 
braking in about 550 ft. 

First prototype Picchio flew in June, 
1959. Procaer, under the direction of 
Rico Neeff. has built and sold both pro- 
totypes, five preproduction airplanes 
and the first production batch of 10 
aircraft. The company is planning a 
production run of 40 airplanes next, 
and license rights for construction are 
being negotiated in Australia and South 
America. 

Annual operating costs of the Picchio 
have been calculated using American 
formulas but European cost figures for 
gasoline and oil. Considering deprecia- 
tion to 20% residual value after five 
years, an average 500 flight hours per 
year and the services of a professional 
pilot, total operating costs are about S20 
per hour. 

If a professional pilot is not required, 
costs drop to about SI 5. 
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ICBM Liquid Oxygen Pump Loading System 
Successfully Tested at Edwards AFB 


Carter Designed 6,000 GPM System Simplifies Propellant Loading 


Developed on Air Force contract and inde- 
pendently tested by Convair Astronautics 
at Edwards Air Force Base, this first high 

vious capacity limits, the new system incor- 
porates a unique combination of single and 

the required control without complex low 
efficiency variable speed devices. The Carter 
system includes a control center incorpo- 
rating high reliability standard components 
which automatically sequences system 
cool-down, rapid fill, fine fill, and topping 


missile system. No human attention is 
required after the loading is started. 

Unique fail safe feature assures continuous 
reliability. In cose of any malfunction in 

matically comes on the line at 1760 RPM 
to prevent aborting the mission. 

The system consists of four separate pumps 
operating as follows: 

Pumps On Speed Flow-Rate 
A 870 RPM Variable 

B 8 C 1760 RPM 6000 GPM 

1170 RPM 700 GPM 

3500 RPM 27 GPM 



Write for further information or phone Liberty 8-3421 


THE J.C. CARTER COMPANY 




Catalina Island Opened to Private Planes 


By William S. Reed 

Catalina Island, Calif.— Catalina Is- 
land Airport now is open to private air- 
craft up to Douglas DC-3 size provid- 
ing they are properly licensed and 
equipped with two-way radios. 

The airport, as well as the entire 76 
sq. mi. island, is under the management 
of the Santa Catalina Island Co., an 
organization set up to operate the island 
for the William Wriglev estate. 

Although the runway resembles a ta- 
ble top, or an outsized aircraft carrier, 
safe operation can be conducted here 
providing the few simple ground rules 
laid down by the company are followed. 
Airport Manager R. D. Sheker, recom- 
mends that the following procedures be 
used by private pilots: 

• File a flight plan with the Federal 
Aviation Agency- prior to departing the 
mainland. Although only about 22 mi. 
of open crater separate Catalina from 
the mainland, it is advisable to have 
appropriate agencies alerted in case of 
emergency. Flight plans can be closed 
out by phone after landing or via radio 
while still airborne prior to landing. 

• Have sufficient altitude to glide to 
either shore in the event of engine 
failure. Although this varies with each 
aircraft, this Aviation Week pilot 
maintained about 7.000 ft. and decided 
that a water landing, if unavoidable, 
would be made next to one of the 
many ships plying the coast. 

• Ensure that radio communication on 
Unicom, 122.8 me., is established prior 
to approaching the airfield. This is be- 
cause certain wind conditions produce 
tricky but not unpredictable currents on 
final approach. 

Wild Buffalo 

One additional reason for insisting 
on two-way radio communication on 
Unicom frequency is that an occasional 
wild buffalo may wander onto the run- 

is'atural coloring of the buffalo 
makes it blend almost perfectly with 
the texture of the runway, rendering 
it difficult to see by an approaching 
pilot. These rare occurrences are 
solved by herding the buffalo off the 
runway with a Jeep. 

• Maintain VFR flight rules and oper- 
ate during hours of daylight only. 

The airport is not open to inexperi- 
enced or student pilots, Sheker says, 
because of the nature of the surround- 
ing terrain, although what constitutes 
an "inexperienced pilot” was not de- 

Runway is 3,250 ft. long and 300 ft. 
wide and is at an elevation of 1,560 ft. 
From the air, the width of the strip in 
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Inflatable Communications Satellite 


... as tall as a 10-story building 



NASA 


National Aeronautics and Space Administration 
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relation to its length gives the impres- 
sion that it is shorter than it actually is. 
Another factor becomes apparent when 
flaring out for a landing: the runway is 
slightly sloped, having a positive gradi- 
ent of 1.7 to the southwest. Therefore, 
the management recommends landing 
on Runway 22 even with a 10 let. tail- 
wind. 

Similarly, takeoffs on Runway 4 arc 
facilitated by the downhill run. 

Traffic patterns arc always made with 
the downwind leg on the northwest side 
of the runway to avoid mountains to 
the southeast. Therefore, landings on 
Runway 22 are from a righthand pat- 
tern. lefthand on Runway 4. Pattern 
altitude is 2,500 ft. mean sea level, 
slightly higher than the highest point 
on the island which is 2.125 ft. 
Navigation Aids 

Catalina Airport also has an omni- 
range (114.4 me. SXC) transmitter 
located atop Mt. Orizaba. 1.8 naut. mi. 
from the center of the runway. The 
range station has no voice facilities and 
was installed for the purpose of pro- 
viding a fix for 1FR traffic in the Los 
Angeles area. Also available as a hom- 
ing facility is radio station KBIG. broad- 
casting on 740 kc. at a power of 50.000 
watts. KBIG features a daily aviation 
weather report at 8:50 a.m. 

At the airport, a Spanish-type stucco 
building serves as passenger terminal 
and administration building. United 
Air Lines at one time served the island 
on a scheduled basis but discontinued 
service when its DC5s were replaced. 
The airport was determined to be un- 
suitable for Convair operations. Pacific 
Airlines also served the island but has 
not received a renewal of its franchise 
which expired. During the summer 
tourist season. Catalina Pacific Airlines 
operates passenger flights to the airport. 
Seaplane Bases 

Seaplane facilities are located in 
Avalon Harbor where passengers are 
boarded at a pier and at a seaplane slip 
about one mile south along the coast. 
Seaplanes are operated bv Avalon Air 
Transport and consist of a Grumman 
Goose, operating year-around, and a 
four-engined Sikorsky S-41 flying boat 
operating during the summer tourist 
season. Round trip seaplane fare from 
Los Angeles is SI 5.90: from Long 
Beach. SI 5.70. Many visitors to the 
island prefer seaplane service which de- 
barks them directly in Avalon. Land 
plane trips must be completed by the 
50-min. ride from the airport. Trans- 
portation by boat takes about 24 hr. 

Slicker, who has been executive pilot 
for the Wriglcy estate for more than 10 
years operating a Douglas DC-5 and a 
Grumman Widgeon, predicts a modest 
but steady increase in private aircraft 
movements at the island airport. 
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Jet-age "spit-and-polish" starts with . . . 

AEROWASH-A 



...Wyandotte’s multi-purpose 
aircraft cleaner for all 
exterior surfaces . . . 
even jet exhaust stains 

Those sleek, gleaming, glamorous 
jets pose some pretty tough clean- 
ing problems. Aerowash-A is equal 
to the toughest of them . . . actually 
removes jet-engine exhaust stains 
with very little hand labor! 

This in itself is cpiite remarkable 
. . . but even more so is the fact that, 
despite its cleaning effectiveness on 
all common metals, Aerowash-A 
will not damage interior surfaces. 
It is safe to use on plastics, fabrics, 
or rubber. It is non-toxic, mild on 
skin, and nonflammable when 
diluted with water or used straight. 
And it is Air Force approved! 

For full details on Aerowasii-A, 
and other aircraft-cleaning products, 
call your Wyandotte representative. 
Or mail the coupon below. Wyandotte 
Chemicals Corporation, Wyandotte, 
Michigan. Also 1j>s Nietos, Cali- 
fornia, and Atlanta, Georgia. Offices 
ill principal cities. 


CHEMICALS 


MAIL COUPON TODAY! • • ® ■ ® 
tmicals Corporation, Dept. 3201, Wyandotte, Mich 
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Move a Ramp ... Start a Jet... 



Launch a Missile 


CONDEC 



AIRCRAFT EQUIPMENT DIVISION 

CONDEC GROUP 


* 




VERSATILITY PLUS -IN 
GROUND ANTENNA PEDESTALS 


This Bendix Ground Antenna Ped- 
estal is unique in that it can be 
easily modified to a variety of 
radar antenna applications, some 
of which are shown above. In 
addition, the pedestal is air trans- 
portable-weighing only 700 lbs.; 


accurate — better than 0.5 mils; 
available — already designed, tooled 
and available for your immediate 
prototype needs — the product of 
our extensive field and test experi- 
ence in building for highly accurate 
tracking of aircraft and missiles. 


Eclipse-Pioneer Division 
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Poland May Expand 
Foreign Glider Sales 

Moscow— Poland is continuing to 
strengthen its position as the Com- 
munist bloc's leading glider designer, 
builder and exporter. 

The Soviet satellite has recently 
shipped gliders and equipment to the 
Soviet Union, Communist China, East 
Germany. Hungary, Austria, The 
Netherlands, Switzerland, Belgium, 
England. India and Finland. It con- 
fidently expects further expansion of 

Center of design and development 
work is the experimental glider factor)’ 
at Bielsk. Headed by Vladislav Nova- 
kovsky, the plant builds experimental 
models and limited numbers of high- 
performance gliders. Quantity produc- 
tion is assigned to other Polish glider 
factories. 

Among the Polish gliders now in 
quantity production and being exported 
in considerable numbers are the single- 
place Jaskolka (Swallow), which has set 
five world records (AW Nov. 16. p. 
S3); the single-place Mucha-IOOA (Fly) 
and Mucha-Standard; and the two-placc 
Bocian (Stork) and Czapla (Heron). 

Gliders of "original design" being 
produced in "experimental copies" or in 
small numbers include two flying wing 
types— the Nietopcrz (Bat) and Wampir 
(Vampire); the Kaczka (Duck); the 
Sroka (Magpie) trainer; the Jastrzab 
(Hawk) acrobatic glider: the Osa 
(Wasp) and Seagull laminar gliders; 
and the record-setting Albatross. Motvl 
(Butterflv), Zefir (Zephvr) and Folia 
(Seal). 

Cessna Unit Sales 
Rose 22 % in 1959 

Wichita, Kan.— Final figures on Cal- 
endar 1959 business plane production 
show that Cessna sales totaled 3,564 
units. 84 airplanes more than the com- 
bined sales of the other three top manu- 
facturers. according to Frank Martin, 
Cessna marketing manager. 

With the entire business aircraft in- 
dustry enjoying an approximate 20% 
increase in sales in 1959. Cessna showed 
a gain of 22% over Calendar 1958, for 
an increase of 638 airplanes, Martin 
noted, adding that he looks forward to 
the companv enjoving another record 
year in I960. 

Breakdown in unit sales by the com- 
panv during 1959 shows; 648 Model 
150s, 874 Model 172s, 727 Model 175s 
and Skylarks, 258 Model 180s, 774 
Model 182s and Skvlanes. 43 Model 
210s and 240 twin-engine Model 310s. 
Both Skylark and Model 210 were in- 
troduced to the public late last year. 
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Cessna started holding the first of 
four marketing conferences to introduce 
the new Model 310D— kitest, swcpt-tail 
version (AW, Dec. 28. p. 24)-early in 
January, with additional meetings sched- 
uled for the remainder of the month. 
Sessions with distributors, dealers and 
their salesmen will include comparison 
demonstrations of the new 310D with 
competitive types at the Wichita fac- 


47G-2 Airlifts Steel 
For Helistop Site 

Los Angeles— McNeil Construction 
Co. is using a Bell 47G-2 Trooper heli- 
copter in building a helicopter landing 
pad atop the Pacific Electric building 
in the downtown area here. 

The helicopter airlifted 16 eheckered 
steel plates from a bus deck just above 


U. S. Business & Utility Aircraft Shipments 

October, 1959 

Manufacturer and Model No. of Unlls Not Billings 

»or. Oevgn jj^ 4 

$995,000 

BC " h p^onanra 'l 

51,479.000 

Callair A6 ' 

$9,000 


•*”- 

“I \ 

$’*0“ 

P,W, ||T,^ , er C " b 4 

— 

681 

$9,100,920 

IhiSoeXffllKa'KyeuJ^ 

higher total »aji* man for tho same period in 1958 when S.J14 aircraft valued al S84.097.000 were delivered lo 


ENGINEERING • 

COMPONENT PACKAGES ~ ~j . 1 

AZIMUTH COUNTER 



SOLENOID TOGGLE SWITCH 



Developed for the severe environ- 
mental conditions outlined in MIL-E- 
5272A, this small, lightweight unit 
consists of a miniature micro-switch 
nctuated by a toggle held in place by a 

circuitry failure, the manually-oper- 
ated toggle switch is returned to 
normal position automatically. Write 
for details. 


GYROS • ROTATING COMPONENTS 
RADAR DEVICES • INSTRUMENTATION 
PACKAGED COMPONENTS 

Eclipse-Pioneer Division 
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A /> Designs Assemb/y Sai/ings info 
Criiicai Miniafure/insirumeni Ba/i Bearings / 


Helping customers simplify instrument assembly is a 
specialty of the N/D engineering group. How? Through 
creative Miniature/lnslrument boll bearing application 
and design. Often, a new ball bearing design will pro- 
duce assembly savings in excess of its additional costs. 
Integral ball bearings, too, very often cut down difficult 
ond costly hand assembly of shaft and parts. 

A timely example of N/D customer assembly savings 
can be seen in Nike Ajax and Hercules missile ground 
support. Here, special N/D Instrument ball bearings are 
now used in precision potentiometers. New Departure 
engineers recommended eliminating two single row 
instrument bearings, mounted in duplex and requiring 
precision spacer and separate guide roller. They 


replaced this assembly with a special N/D double row 
high precision instrument ball bearing with integral 
outer race guide roller . . . and shaft mounted with o 
nut. This one recommendation produced cost savings 
of over 400%l In turn, the customer was able to reduce 
the potentiometer selling price to the government. 
What’s more, the New Departure Instrument Ball Bear- 
ings improved potentiometer reliability! 

You can look to minimum assembly costs and unsur- 
passed reliability . Include an N/D Miniature/Instrument 
Bearing Specialist in your early design level discussions. 
For immediate information or assistance, call or write 
Deportment L.S., New Departure Division, General 
Motors Corporation, Bristol, Connecticut. 




Custom Avionics Installation Made in K-35 Bonanza 


Custom communications and navigation installation was made by Grccnsboro-High Point 
.Air Service, Inc., Greensboro, N. C., on a Beech K-35 Bonanza owned by Engineering 
Equipment Co., Durham. N. C. Job entailed reworking the entire left quarter of the 
instrument panel. All equipment is tied into custom audio snatching panel pist above 
ADF control head. Installation includes priinarv communications— a crystal-controlled 
Narco Mk. V; two Lear LNC-100 180-channel receivers with Omni; Lear LNC-100 glide 
jxith receiver: Narco three-light marker beacon receiver; Lear ADF-12-E2, and Lear 
LNC-100 90-channel standby transmitter. 

hp. Lycoming used on the six-place 


ground level to the 20 x 20 ft. hclispot 
site. Each plate weighs 280 lb. Plates 
were bolted together above steel I-beams 
to form a solid landing platform. In- 
stallation of steel decking is the filial 
phase in, building downtown Los An- 
geles’ first commercial helistop. 

McNeil Construction Co. President 
Bruce W. McNeil is chairman of the 
board of -a new concern, Helicabs, Inc., 
which is slated to become Los Angeles’ 
first helicopter taxi service to convey 
passongers and luggage between Los 
Angeles International Airport and the 
downtown area. The company expects 
to inaugurate Helical) service in three- 
passenger Bell 47-J ranger helicopters 
beginning about Feb. 1. with a night 
time of about nine minutes from the 
airport to the downtown site. 

Helicabs is currently negotiating for 
several additional helistop sites atop key 
buildings in the metropolitan Los An- 

Dornier Markets 
Four-Seat Do.27 

Munich-Dornier Do.27 STOL air- 
craft is now available in a four-place ver- 
sion in addition to the standard six- 
seater (A\V Aug. 3. p. 104). 

Dimensions and construction of both 
planes are identical, but the powcrplant 
for the four-seater is a 240-lip. Conti- 
nental piston engine instead of the 275- 


planc. 

Four-seat Do.27 sells for about 52 3.- 
1)00 at the factory. Standard six-place 
model is priced ' at S28.S00. Cross 
weight of the four-seater is 3.740 lb. and 
useful load is 1.520 lb. 

Maximum speed is 141 mph„ cruise 
speed is 124 mpli. and minimum speed 
in straight and level flight is 37 mph. 

Takeoff distance to clear a 49.2-ft. 1 1 5 
meters) obstacle is 755 ft., and landing 
distance over the obstacle is 590 ft. 
Range of the four-place craft is 497 mi. 

PRIVATE LINES 


New Aero Commander distributor 
for eastern Missouri and southern Illi- 
nois is Mark Aero. Inc.. Lambert Field, 
St. Louis. Mo. 

Helicopter taxi service from Seattle- 
Tacoma International Airport to both 
cities will go on a scheduled basis Feb. 
1 using two Sud Alonctte turbine- 
powered helicopters sold by Republic 
Aviation Corp. to Sea-Tac Airways, Inc. 
A third Alouette is expected to be put 
in service by Mar. 1. and the operator 
expects to have six of these rotary wing 
aircraft in service by year's end, half 
on scheduled taxi service and the others 
on contract work. Taxi charges will be 
approximately S6 from downtown 





SCREW PRODUCTS COMPANY, INC. 


821 Stewart Avenue, Garden City, L.I., N.Y. 

Phone: Pioneer 1-1200 TWX GCY 603 

Midwest Division 

6424 W. Belmonl Avenue, Chicago 34, Illinois 

Phone: AVenue 2-3232 TWX CG 3185 

West Coast Division — Office and Warehouse 
5822 West Washington Blvd., Culver City, Calif. 
Phone: WEbster 3-9595 TWX LA 1472 
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A TALENT F( 


>MAND CONTROL SYSTEMS 



3TROMBERG-CARLSON 
, o . vision op GENERAL DYNAMICS 

400 NORTH GOODMAN STREET • ROCHESTER 3, N. V 


TIME . . . vital element 
in our nation's defense. 

Response to attack 
must be immediate. 

The higher speed 
and greater range 
of more lethal weapons 
demand that Commanders 
of future military systems 
have a new degree of control 
that only electronics 


Before the command decision 
is possible, 

a mass of information 
must be gathered from 
far-flung defense elements, 
correlated, and presented 
to the Commander and his staff 
in readily understandable form 
. . . this is the function of the 
Command Control System. 

The speed and efficiency 
of this system must be such 
that it shall never 
have to be used of necessity. 

Strom berg-Carlson 
advanced developments 
in electronic transmission, 
processing and display 
of intelligence . . . 
the nucleus of 
a proven talent for 
Command Control 
Systems. 

Brochure on request. 



Seattle to the airport, $9 from down- 
town Tacoma. 

Wichita Country Club, Kan., is 
the site of a ground school program 
developed by Tingling Aircraft, Inc., 
Cessna dealer, which is providing free 
instruction in return for use of the 
club’s facilities for a classroom. The 
18-week program is held for a two-hour 
period one night each week. 

Sud-Aviation, France, is Converting 
a large number of North American 
T-28A surplus USAF piston-engine 
trainers to higher-powered Nomad con- 
figuration originally developed by N'AA- 
Columbus Division and licensed to 
PacAero Engineering Corp.. which sub- 
licensed the conversion to Sud. Aircraft 
arc being reactivated at Davis-Monthan 
AFB, Ariz., ferried to the East Coast 
and then taken by French aircraft car- 
rier to France. In November, 49 of the 
T-28As were ferried from Arizona and 
40 more arc planned monthly through 
May, 1960. 

Distribution of smoke and fire detec- 
tion equipment developed by PyroTcc- 
tor, Inc.. Hingham, Mass., is being 
handled nationally on an exclusive ba- 
sis by Van Dusen Aircraft Supplies. 
Van Dusen will also market the equip- 
ment overseas through its Teterboro, 
N. J., export office. 

William C. Wold Associates, New 
York aircraft broker, reports used air- 
craft sales of 518,100,000 during 1959. 
a 100% increase over the preceding 
year. A total of 69 planes were sold, 
ranging from Convair 240s to Vickers 
Viscounts. 

Air Taxi Co., Red Bank. N. J.. will 
open new passenger quarters at New 
York International Airport Feb. 1. Air 
Taxi has a fleet of nine aircraft, includ- 
ing a new Piper Aztec. New office will 
be directed by J. Douglas McLaren, 
company sales manager. Air Taxi also 
will offer long distance charter flights, 
emergency air freight and air ambn- 


Hcliport landing area for air-sea res- 
cue work will be one of the features of 
the new 54 million Rockaway Beach 
Hospital on Long Island. Heliport will 
be used mainly by police and Coast 
Guard helicopters but will be made 
available for emergency service from 
New York International Airport, hos- 
pital said. 

Bclgcr Helicopter Service, Inc., is a 
new general charter commercial helicop- 
ter operation established at Kansas City, 
Mo. Company has purchased a Bell 
47G-2. President is Larry Belgcr and 
chief pilot is Roy Lindley. 
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Fiat 7002 helicopter fuselage is completed except for final installations when the rotor blades arc mounted. Note simplicity of the struc- 
ture, large access doors to pilot's compartment and to the passenger and freight hay. Fuel tanks arc strapped to central keel and side. 


Fiat 7002 Cold-Jet Helicopter Nears Completion 



Fiat’s 7002 cold-jet helicopter is nearing 
the end of its long development program at 
Torino, Italy, and is expected to start flight 
trials within a few months. 

Progress with the project has been slower 
than expected. Major difficulty has been 
traceable to aero-centrifugal flutter in the 
two-bladed tip-driven rotor system. The 
problem is largely solved now. 

All static tests and most of the dynamic 
tests have been completed with the heli- 
copter under conditions of both steady and 
oscillating loads. A complete rotor hub 
system has been mounted in the test tower 
and has accumulated much running time. 

Static and dynamic balancing of the 
blades was the most difficult job encoun- 
tered during the tests, with the aero-cen- 
trifugal flutter showing up at one point. 
All vibration tests have been completed, 
and some minor modifications— including 
blade counterweights— have been made. 

One problem which can't be fully solved 
ou the ground is the known tendency of a 
two-bladed rotor to oscillate during transi- 
tion from hovering to forward flight. The 
Fiat 7002 will have servo controls to damp 
these oscillations during transition phase. 

The 7002 helicopter (AW Apr. 21. 1958, 
p. 151) is powered by a Fiat 4700 gas 
generator unit developing about 530 gas 
horsepower for takeoff, and delivering about 
7.5 lb./sec. of air to the blade tips. Cross 
weight of the helicopter is 3,080 lb. and 
useful load is 1.760 lb. 



Fiat gas generator unit is powcrplant for the 
7002 helicopter. Output is about 7.5 lb./ 
sec., equaling about 530 gas horsepower, 
for takeoff conditions. 
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Nuclear Plane Radiation Hazards Defined 


By Craig Lewis 

Washington— Biomedical problems 

are not now considered a limiting factor 
in the development of a practical nu- 
clear-powered aircraft, but U. S. research 
programs on the subject are continuing. 

Much work remains to be done be- 
fore detailed solutions arc found to 
such problems as radiation effects, psy- 
chological stresses and potential acci- 
dents, but development of the aircraft 
system in the slowly moving Aircraft 
Nuclear Propulsion program does not 
hinge on these solutions. 

"While the biomedical problems 
associated with nuclear powered flight 
are difficult, they are not considered as 
limiting the development of practical 
nuclear powered aircraft." according to 
Lt. Col. Charles M. Barnes, ANP life 
sciences project officer. 

In the years of biomedical research 
paralleling development of the nuclear 
aircraft, problems of protecting the 
crew and the public in case of an acci- 
dent have been major considerations. 
Safety problems connected with op- 
eration of nuclear powerplants in the 
atmosphere are currently under study 
by the Atomic Energy Commission’s 
Aerospace Nuclear Safety Board estab- 
lished last year, and this group's first 
report is expected soon. 

Safety Hazards 

A large nuclear-powered aircraft pre- 
sents the same safety hazards as any 
large aircraft plus the additional hazard 
of radiation contamination in a crash. 
However, Col. Barnes feels that loss 
of life need not be much greater than 
with conventional aircraft of the same 

He said it has been shown sbitisti- 
cally that, if nuclear powered aircraft 
arc operated under planned procedures 
over sparsely populated areas, "addi- 
tional mortality will be negligible. A 
small additional risk seems acceptable, 
particularly when the operational ad- 
vantages of nuclear systems are com- 
pared with conventional aircraft." 

Current operational plans call for the 
nuclear aircraft to be flown under care- 
fully controlled flight conditions. In 
peacetime, flights would be restricted 
to air corridors over sparsely populated 
areas. This is an established technique, 
since corridors already hare been set 
up for operation of Strategic Air 
Command bombers away from large 
population centers. 

The nuclear aircraft also will be con- 


stantly tracked by radar to provide fast 
data in an emergency and to pinpoint 
a crash site. Flights will be planned 
with weather conditions in mind so 
that, if possible, the aircraft will fly in 
weather that would tend to disperse 
radioactive matter in ease of a crash. 

If an emergency occurs in the air 
and the crew members leave the air- 
plane, they will eject themselves from 
their shielded cabin in escape capsules 
which will protect them from wind 
blast and provide a habitable environ- 
ment during descent and rescue opera- 
tions. These escape capsules will not 
be shielded against radiation because 
the\' will be ejected past the reactor 
zone so fast that the dose received by 
the crewmen will not be biologically 
measurcable and will be about equal 
to the dose received during a typical 
mission. 

When the nuclear aircraft design 
progresses to the point where it needs 
escape capsules, the capsule state of the 
art for conventional aircraft is expected 
to fill the need without special design 
for radiation considerations. Radiation 
plus the thick escape doors from the 
shielded cabin are the only departures 
from conventional requirements. 


If the aircraft crashes, damage to the 
reactor powcrplant will release fission 
products to the surrounding atmos- 

6 here. Heat from the reactor and 
om any chemical fire that started 
would tend to loft the radioactive parti- 
cles. Distribution of these particles 
depends on particle weight, wind ve- 
locity and direction. Wind effect is the 
reason behind the attempt to find 
weather conditions favorable for par- 
ticle dispersion. Under adverse condi- 
tions. a pencil-shaped area downwind 
would be contaminated. 

Crash Techniques 
Countermeasures are under study to 
deal with the consequences of a crash. 
Firefighting techniques arc being ex- 
amined to determine the best way of 
approaching the wreckage and to find 
the best technique among such possi- 
bilities as using helicopters for an air 
approach or using remote controlled 
ground vehicles. Foams and chemicals 
are under study which would form a 
thick mass over the wreckage and filter 
out fission products. There is also a 
requirement for some means of identi- 
fying wreckage posing a radiation haz- 
ard, and this could possibly take the 



Saab J-35C Trainer Begins Flight Program 


First flight of the J-3 5C, two-scat trainer version of the Saab Drakcn Mach 2 fighter, was 
made recently with Saab pilot K. E. Fernberg at the controls. Production of the trainer 
is now running parallel with that of the single-place fighter version. Deliveries of the J-35C 
arc scheduled to begin this year. Royal Swedish Air Force will use the trainer in con- 
junction with a Curtiss- Wright flight simulator in a combined program at a central type- 
training school. The 1-3 5C is identical to the standard fighter in every respect except for 
the forward fuselage, which has been modified to accommodate instructor and pupil. Rear 
scat has been elevated for better risibility for the instructor. Both seats are Saab ejection 
type. Space for the extra crewman was made by eliminating some of the equipment from 
the standard fighter, presumably the fire-control gear. 
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THE CRYOGENIC GYRO 


A fundamentally new type of gyroscope with the possi- 
bility of exceptionally low drift rates is currently under 
development. The design techniques used in conventional 
electro-mechanical gyros appear to have been largely 
exploited. A break-through is needed, and the cryogenic 
gyro may well provide it. 

The cryogenic (liquid helium temperatures, in the range of 
4°K) gyro consists of a superconducting sphere supported 
by a magnetic field. The resulting configuration is capable 
of support in this manner as a result of a unique property 


of a superconductor. Exceptionally low drift rates should 
be possible. This cryogenic gyro has performance potential 
unlimited by the constraints of conventional electro- 

This is just one example of the intriguing solid state con- 
cepts which are being pioneered at JPL for meeting the 
challenge of space exploration. In addition to gyro applica- 
tions, superconducting elements are providing computer 
advances and frictionless bearings. The day of the all-solid- 
state space probe may be nearer than one realizes. 



JET PROPULSION LABORATORY 

A Reieorch Facility operated for the Notional Aeronautic ond Space Administration 

PASADENA. CALIFORNIA 

Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields : 
INFRA-RED • OPTICS • MICROWAVE • SERVOMECHANISMS • COMPUTERS • LIQUID AND SOLID PROPULSION 
• STRUCTURES • CHEMISTRY • INSTRUMENTATION ■ MATHEMATICS • AND SOLID STATE PHYSICS • 


form of a smoke bomb, beacon or paint- 
ing the aircraft distinctively. 

The firefighting, rescue and cleanup 
job probable will be done with remote 
controlled, shielded vehicles. If the 
crew is in the aircraft when it crashes, 
it is expected to stay in the shielded 
crew cabin because of the thermal and 
radiation protection it provides. How- 
ever, if an injured crewman requires 
quick removal, something similar to a 
shielded version of the World War 11 
tank repair vehicle could be used to 
cither cut the cabin open and remove 
the crew or to remove the entire cabin 
from the wreckage. 

Simulated Crash Tests 

Experiments with fission products 
released from a simulated aircraft crash 
are being conducted at Dugwav Prov- 
ing Grounds, Utah, and the National 
Reactor Testing Station in Idaho. 
These experiments deal with the type 
and amount of fission products re- 
leased, the area they would cover under 
various meteorological conditions, their 
effect when inhaled by experimental 
animals, and countermeasures useful ill 
limiting the consequences of the release 
of fission products. 

With the range provided by nuclear 
power, nuclear aircraft crews will be 
flying missions on the order of 100 hr. 
long. The radiation dose rate on mis- 
sions of this length is low enough so 
that such other factors as fatigue and 
boredom, rather than radiation, will 
determine flight time limits. 

Rased upon various human and ani- 
mal studies, a tolerance dose of 200 
Rem (Roentgen equivalent man. which 
is a measure of absorbed energy) has 
been suggested for nuclear aircraft crew- 
men, although they might not reach 
that limit. This cumulative dose would 
be acquired over a lO-vcar period of 
operation at an average rate of about 
20 Rem a year. T his is higher than 
the occupational dose recommended 
for industry, but it involves a small 
group working under different condi- 
tions. Crews will be composed of 
senior volunteer pilots who already have 
had their families. 

Total dose limits might be raised m 
view of animal experiments which indi- 
cate there is a recovery factor when 
radiation doses arc spaced out. Thus, 
use of rest periods between flight doses 
might permit an increase in the total 
dose absorbed. 

Air Eorce has some experience with 
crew shielding problems in actual opera- 
tion. gleaned from the 47 flights of a 
converted Convair 11-16 (AW Dec. 22. 
1978, p. 64). This nuclear test aircraft 
used the split shielding technique of 
shielded cabin and separate shadow 
shield between cabin and reactor which 
is expected to be used in an operational 
nuclear aircraft. Although the reactor 



Force and Moment Measurement Systems 

• Precise 

• Compact 

• Fast Response 

Task Corporation, world’s foremost supplier of 
wirtd tunnel balances has turned its attention to 
the development of related force and moment mea- 
suring and resolving equipment for thrust stands, 
nose cones, satellite packages and other missile 
and aircraft requirements. Special instrumentation 
is now under development for measuring weight 
and center of gravity of complete missile airframes 
or separable components. 

Task will welcome the opportunity to consider 
your requirements for special transducers and as- 
sociated resolving equipment. Write for further 
information or phone PRospect 4-3100. 



CORPORATION 
1009 EAST VERMONT AVENUE. ANAHEIM. CALIFORNIA 
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Applied 
lessons 
from our 
ASW 
history 


To date ERCO is the largest * supplier of ASW tactics 
trainers to the U. S. Navy. 

The prime requisite in the design and ultimate construc- 
tion of these units is Systems Comprehension. To its 
Systems Comprehension ERCO adds Human Engineer- 
ing so the many subsystems that make up an ASW air- 
borne system can be successfully integrated . . . not 
3nly for training purposes but for the mission itself. 

As a result of designing the complete tactics trainer, with 
the overall system requirement as the criteria, ERCO 
has acquired the position of being an objective observer. 

By combining the knowledge gained through building 
ASW tactics trainers . . . along with our Special Purpose 
Computing Techniques ... we have under development 
the AID (Automatic Integrated Display). 

AID will make computer decisions in conjunction with an 
integrated display . . . thereby reducing or eliminating the 
operators arithmetic functions, leaving the human mind 
completely free for situation analysis and tactical decision. 

AID is just one of the many development programs at 
ERCO which have resulted from a comprehensive 
ASW history. Perhaps the lessons we have learned and 
applied so well can assist you in your current projects. 


NB-36 


operated in the air in these 
radiation air scatter experiments was 
considerably less powerful than the 
power source for a nuclear aircraft, the 
flights are considered a successful dem- 
onstration of the safety possible in op- 
erating a reactor in the air and handling 
it on the ground. Crew dosages were 
well below Atomic Energy Commission 
tolerances in these flights, and the crew- 
men involved are not under study. 
Immunization Drugs 

Researchers arc now conducting a 
search for drugs that would provide 
immunity to radiation damage. Univer- 
sity of Chicago has a contract to screen 
numerous drugs to find a protective 
agent, and the AEC facility at Oak 
Ridge, Tenn., is looking for protection 
from chronic effects of radiation. Drugs 
have been found which impart immu- 
nity to some animals but not to others, 
so no universal protective is currently 
available. 

The potential psychological hazards 
with crewmen flying missions of 100 
hr. or more are considerable, although 
the use of experienced, knowledgeable 
people, such as combination pilots and 
nuclear engineers, is expected to mini- 
mize these hazards. Living conditions 
and work cycles are under study at such 
facilities as the Lockheed Aircraft Carp. 
Georgia Division and the Aerospace 
Medical Laboratory at Wright-Patter- 
son AFB to determine optimum condi- 
tions for long duration flights. 

To ease physical and psy chological 
problems on long flights, the nuclear 
aircraft cabin will be considerably more 
luxurious than normal large aircraft 
crew compartments. It probably will 
have music piped in to combat the 
dead silence in the highly insulated 
cabin. Silence was a problem on the 
NB-36 flights, especially for pilots used 
to monitoring their engines by their 
sounds. 

Cabin will be pressurized, air will be 
filtered, and the crewmen will not be 
hampered by the discomfort of tight 
flight suits because the nuclear aircraft 
probably will not cruise at the extreme 
altitudes encountered by modern turbo- 
jet aircraft. For emergencies, the indi- 
vidual escape capsules will provide the 
oxygen and other supplies needed. 
Radiation dosimeters will be attached 
to crew members and the cabin interior 
to measure dose levels. 

Longevity Studies 

One means of studying the possible 
effects of radiation doses on crewmen 
is to irradiate animals and then run 
longevity studies on them. Tests already 
have shown that the relatively short 
life span of a rat can be shortened by 
irradiating it, and tests are now being 
conducted with longer-lived animals. A 
group of monkeys has been irradiated 
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an ANTENNA 

we haven’t worked on 


The cccropia moth’s antennas are de- 
signed to perform a very unusual function. 
Modern aircraft and missiles also have 
unique requirements demanding specialized 
knowledge and capability. 


In applying its special capabilities, 
Dome & Margolin has never failed to pro- 
vide practical solutions to its clients’ RF sys- 
tems problems. 


So, when faced with an RF systems 
problem, think about D & M. An existing 
design or an easily adapted production model 
meeting your requirements may be avail- 
able from us at low cost and great savings 


A comprehensive Antenna Catalog 
is yours on request. 


Excellent positions in a growing organization af- 
fording opportunities for stock participation, as 
well as many other benefits, arc offered to en- 
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■A. B MURRAY CO me 

TUBING SPECIALISTS • SINCE 1845 
NEW YORK • PHILADELPHIA • PITTSBURGH 


AIRCRAFT 
AND MISSILE 
STAINLESS STEEL 
TUBING... 

3 strategic locations 
for immediate delivery 


121 • 347 Plus Carbon Steel Hydraulic 
AMS 5050 E 1000 PSI Hydrostatic Pressure Tested 


How Do YOU Define Switch Noise? 


Here’s how IDL analyzes it! 


and gone through seven years ot study 

A group of donkeys, whose total bulk 
is closer to that of man. is under study 
at the University of Tennessee, and 
AEC has about >00 beagles under 
study at the University of California at 
Davis. Calif. All these dogs are female, 
and they have been bred each of the 
five years since they were irradiated. 
Until recently, the irradiated group was 
producing bigger litters than the non- 
irradiated control group but now the 
latter is catching up. 

All of these animals arc kept in care- 
fully controlled and protected environ- 
ments and watched closely for long-term 
radiation effects. 

Not all the radiation research used 
in planning nuclear aircraft operations 
is the result of ANP programs. Much 
work of general interest, such as the 
search for a protective drug, is done by 
AEC and other groups. ANP office 
finances and manages only those pro- 
grams directly related to nuclear air- 
craft problems on work which is not 
being done elsewhere. Among the 
groups working in the ANP biomedical 
program are the School of Aviation 
Medicine at Brooks AEB. Texas, and 
research groups at Kirtland AEB. 
Wright Air Development Division and 
Air Force Cambridge Research Center. 

Aerodynamics School 
Accepts Applications 

Rhode-Saint-Gcnese, Belgium— En- 

try applications from graduate engineers 
and scientists for a one year course in 
experimental aerodynamics for the aca- 
demic year starting Oct. 3. 1960. and 
ending July 1. 1961, arc now being ac- 
cepted by the Training Center for Ex- 
perimental Aerodynamics here. 

Tile center was founded in 1956 as 
an international institution, under the 
chairmanship of Dr. Theodore von Kar- 
man. Wind tunnel laboratories are lo- 
cated near Brussels. There are no fees 
for the course and a number of student 
fellowships are available. 

Further information and application 
forms may be obtained from L.G.H. 
Sterne, center director, 72 Chausce dc 
Waterloo. Rhode-Saint-Gcnese. Bel- 
gium. Condition of entry is fiuenev in 
either English or Frencli, and citizen- 
ship in one of the NATO nations. 

PRODUCTION BRIEFING 

General Electric’s Production En- 
gine Department has received follow- 
on orders worth more than S27.5 
million for production of J79 turbojet 
engines and support equipment. 

De Laval Separator Co., Poughkeep- 
sie, N. Y„ will supply jet fuel purifiers 
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for Navy aircraft carriers under SI mil- 
lion contract. The model B-214 cen- 
trifugal purifier removes dirt and water 
from jet fuel on a continuous basis. 
Deliveries on the production order will 
be completed by the end of 1960. 

Budd Co.’s Defense Division has 
been renamed the Space Atomics Divi- 
sion in keeping with the division’s in- 
creased emphasis in the space and nu- 
clear areas. Activities which prompted 
the name change include the develop- 
ment of solid rocket cases and produc- 
tion of Zircalov assemblies for sub- 
marine nuclear reactors. 

Industrial Acoustics Co., New York, 
N. Y., will supply its universal tvpe 
attaching noise suppressor to United 
Air Lines and Air France. The sup- 
pressor is adaptable to both the Boeing 
707 and Douglas DC-8 jet transports. 

Rvan Aeronautical Co. will build 
fuselage sections for the Boeing KC-1 3 5 
jet tanker-transport under a $6 million 
follow-on contract awarded by U. S. 

Sikorsky Aircraft has received more 
than S4 million worth of contracts 
from U. S. Armv and Navy for auto- 
matic stabilization kits for the H-34 
(S1.21 5.884); technical surmort for 
H-19. H-34 and H-37s (SI. 467.263), 
and HSS-2 spare parts (51,817,622). 

Perkin-Elmer Corp., Norwalk, Conn., 


will produce alignment theodolites for 
the Martin Mace surface-to-surface tac- 
tical missile under 52 million Air Force 
contract. Electro-optical theodolites are 
used to align the AC Spark Plug inertial 
guidance system for TM-76B Mace mis- 

Pacair, Inc., subsidiary of Pacific Air- 
motive Corp., has begun shipping 245 
converted North American T-2SAs to 
French government for use in Algeria. 
Pacair converted the trainers to fighter- 
bombers. 

Waste King Corp.’s Technical Prod- 
ucts Division, Los Angeles, will produce 
air data probes under contracts totaling 
S2 50.000. The probes, used to sense 
the altitude and airspeed of supersonic 
aircraft and missiles, were ordered by 
the Air Force, Lockheed, Fairchild and 
North American Aviation. 

United States Chemical Milling 
Corp., Manhattan Beach, Calif., will 
move its Flotrusion Division from Glen- 
dale to Manhattan Beach. The Flotru- 
sion technique cold flows metals into 
tubular forms. 

Antenna Systems, Inc., Hingham, 
Mass., is a newly formed organization 
devoted to the design and production 
of reflectors, feeds, waveguide, rotary 
joints, towers, pedestals and other re- 
lated antenna equipment. The first 
standard product of the company is a 
30-ft. reflector antenna. 
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GRAPHITAR 


.™~= 



GRAPHITAR, which is available in many grades, is a versatile engi- 
neering material with unusual and outstanding properties that make 
it ideal for tough applications. It is non-metallic, resists chemical 
attack, has self-lubricating properties and a low coefficient of friction. 
It is mechanically strong, lighter than magnesium and is the perfect 
material for packing rings, pressure joint seals, clutch release bearings. 

For more information on this new oxidation resistant GRAPHITAR 
and its applications, write the GRAPHITAR product manager on 



THE UNITED STATES GRAPHITE COMPANY 

DIVISION OF THE WICKES CORPORATION, SAGINAW 5, MICHIGAN 
GRAPHITAR® carbon-graphite • GRAMIX $ powder metallurgy • MEXICAN®^ graphite products • USG® brushes 
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Melpar... 


MELPAR APPLIES 
ELECTRONIC . 
CREATIVITY k 
TO SEVEN F 
PRINCIPAL AREAS 1 
OF ACTIVITY 
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proved ability, experience 
assure 

electronic achievement 


— MELPAR’S ENGINEERING DIVISION makes a continu- 
ing creative contribution to electronic development. And a number 
of significant electronic achievements have resulted from Melpar's 
imaginative approach to project and system engineering. 

Electronic achievement at Melpar resulted in the conception, design, 
and production of one of the largest airborne electronic systems 
ever developed— the first integrated electromagnetic reconnaissance 
system . . . and two of the largest ground electronic systems— a 
ground based reconnaissance data handling system, and the F-101B 
weapon system simulator. 

MELPAR EQUIPMENTS form an integral part of many ad- 
vanced weapons systems, and equipment developed at Melpar will com- 
prise a part of the first manned-satellite launched into orbital flight. 


DATA HANDLING— Melpar design 




An Arsenal of Technology — 

MELPAR v inc 

A Subsidiary of Westinghouse Air Brake Company 


Department T-l 

MELPAR, INC. 

3606 Arlington Boulevard, Falls Church, Virginia 
Please send me a copy of your descriptive brochure, which 
outlines your full capabilities and resources for original con- 
ception. design, and production of complete weapons systems. 

NAME 

TITLE. 

COMPANY 

ADDRESS. 
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Beckman makes giant steps easy.* It may be a precision potentiometer in an electronic 
system, an analog computer to help pre-test a space vehicle still on the drawing board, 
an amino acid analyzer for medical research or a transfer oscillator in microwave com- 
munications . . . each establishing a commanding lead in its field. • A component or a 
complete system —wherever electronics has, or should have application —thoughtful 
research, manufacturing and processing groups put Beckman on their shopping 
list. Wherever quality is something that is not just sprayed on, Beckman is a symbol 
of performance above and beyond the call of duty.* In any business 'or service today, 
it pays to keep a step ahead. 

Beckman **■«*,,*„ a.™ 


BECKMAN INSTRUMENTS. INC. ELECTRONIC COMPONENTS, INSTRUMENTS.SYSTEMS... FOR ANALYSIS. MEASUREMENT. COUNTING ANO CONTROL 
EXECUTIVE OFFICES: FULLERTON, CALIFORNIA j DIVISIONS: BERKELEY- HELIPOT- INTERNATIONAL- SCIENTIFIC & PROCESS INSTRUMENTS-SPINCO- 
SYSTEMS | SUBSIDIARIES: SHOCKLEY TRANSISTOR CORP • BECKMAN INSTRUMENTS, G.m.b.H..GERMANY- BECKMAN INSTRUMENTS. LTD 
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Stock Transactions 

Disposition of common shares by 
four officers and a director of Curtiss- 
Wright Corp. has been reported by 
the Securities and Exchange Commis- 
sion for the periods from Oct. 11 to 
Nov. 10 and Nov. 11 to Dec. 10, 1959, 
as follows: James G. Byron, officer, 
3.000 shares, leaving a holding of 900; 
Nicholas Dykstra, officer, 100 shares, 
leaving a holding of 100; Frank H. 
Hankins, Jr., officer, 200 shares, his 
total holding; William T. Lake, officer, 
300 shares, leaving a holding of 200; 
Lloyd H. Smith, director, 7,100 shares, 
leaving a holding of 100. 

Other transactions during Oct. 11- 
Dec. 1 0 include: 
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The 

most 

complete 

single-turn 

pot 


line 

Pick the single-turn pot to suit your 
circuit from the complete helipot stan< 
line . . . scaled from a compact i k" to 
a high resolution 3" diameter. 

These singular single-turns come in 
both economy and all-metal models . . . 
so name your temperature ... to . 
to 125°C ... to 150°C. 

Most models allow 8 cups to be 
ganged . . . standard linearil 
with ±0.10% available for 
of course, you can have non-linears 
and spec models. 

To help you single out the 
single-turn you need, we have 
prepared Data File K 52. 

Write for it today. 


AVIATION WEEK, 


25, 1960 


127 



AAA A AA 




For the complete story of Whittaker Controls engir 
production capabilities, write for your copy of our J 


: brochure. 


Whittaker Controls 

can make the difference! 


FAILURE 


SINCE 1942, WHITTAKER CONTROLS HAS BUILT OVER 2,000,000 CONTROL DEVICES! 

Advanced concepts now being planned at Whittaker Controls present unusual and 
challenging opportunities for qualified engineers. Why not inquire now? 

FLUID CONTROL SYSTEMS 


be planned. At Whittaker Controls, reliability 
starts with design and engineering ... and is a vital part of 
from Concept to Customer! 

Since 1942, Whittaker Controls has designed and produced more 
than two million control devices, based on the philosophy of planned 
reliability. Whittaker products are performance-proven in every U.S. 
military and commercial aircraft currently in service, as well as mis- 
rockets and satellite vehicles. 

The wide acceptance of the WC brand is the resul t of close adher- 
’ engineering-and manufacturing principles. At Whittaker 
/anced design concepts, environmental testing and quality- 
>roduction... assure you of planned reliability ! 


WHITTAKER CONTROLS Divisionof 



TELECOMPUTING 

CORPORATION 

Los Angeles, California 




MISSILE DESIGN WITH HIT CO IN MIND 


Missile design is probably the world's most exacting technology relative to the need for high tem- 
perature insulation materials. 

HITCO is one of the world's leading developers and manufacturers of ultra-performance 
thermal materials capable of resisting extremely high temperatures, even up to 15,000°F. for 
short duration ! 

If you are looking for down-to-earth answers for out-of-this-world high temperature problems, 
keep HITCO in mind in your Missile Design! 


refSasil Materials 


THERMO-COUSTI Materials 
THOMPSOgias Materials 
ASTROLIIE Reinforced Plastics 



H. /. 


THOMPSON FIBER GLASS CO. 



Call or write t« for Capabilities Brochure 
and complete Technical Data 
on HITCO Products. 



7733 Cordova Street • Los Angeles 7, Calif. • REpub/ic 3-9161 


Ship Broker Enters 
Aircraft Sales Field 

London— Baltic Exchange, financial 
institution which concentrates on ship 
charter and bulk cargo sales, is extend- 
ing aircraft operations previously con- 
fined to charters. 

W. S. Shackleton, Ltd., aircraft sale 
and purchase brokers, has appointed a 
representative to the Exchange to pro- 
vide sales quotations for all types of 
aircraft, as well as information on op- 

Developmcnt is calculated to ease 
disposal of surplus aircraft at a time 
when there is a big increase in the num- 
ber of first-line aircraft becoming avail- 
able as they are displaced by jets. 

Boost in Revenues 
Reported by SAS 

Scandinavian Airlines Systems has re- 
ported total revenues for the fiscal year 
ending Sept. 30 at $106,7 million, an 
increase of SI. 2 million over the pre- 

Traffic revenue for the period was 
SI 00.3 million after deductions and 
commissions and other income 
amounted to $6.4 million. The airline 
also recorded regular depreciation costs 
of S9.9 million during the fiscal year. 

SAS also reported that it carried 
1.590,000 passengers, 31.6S million lb. 
of cargo and 13.42 million lb. of mail 
during the fiscal year. The airline of- 
fered 238.6 million ton-miles of space, 
of which 131.1 million were sokl-a 
4% increase over the previous fiscal 


New Offerings 

Tenney Engineering, Inc., Union, 

equipment used for the simulation of 
climatic conditions. Offering is S500.- 
000 of 64 % convertible debentures, due 
1970. and 25,000 shares of common 
stock. Debentures are to be offered 
for public sale at 100% of principal 
amount with a 9% commission to the 
underwriters; offering price and under- 
writing terms for the stock to be sup- 
plied bv amendment. Of the proceeds. 
S42 5,000 will be used to retire a bank 
loan; 5125,000 to move the company's 
coil business from Michigan and setting 
up the new plant in Wilmington, N. C.; 
balance will be added to working capital. 

Control Electronics Co., Inc., Hunt- 
ington Station, N. Y., engaged in the 
engineering, design, development, man- 
ufacture and sale of delay lines, specialty 
electronic equipment, test equipment 
and components and filters. Offering is 
165,000 shares of common stock, to be 



SUPERIOR ACCURACY 


in heat 
for jet wi 


Is 

Ids 


Convair 880 jet airliners are first to use new, advanced 
design anti-fogging, anti-icing heat control systems 
developed by Magnetic Controls Company. 

Windshield icing and fogging problems are considerably 
more complex for jet airliners, compared with those en- 
countered by piston engine planes. Wkh jet travel, faster 
speeds, higher altitudes, plus greater extremes in tem- 
peratures and atmospheric pressures, many new problems 
develop. Magnetic Controls proportional heat control 
systems have helped to solve these problems for Convair 
880 jets. The Magnetic Controls systems offer four distinct 
advantages: 

• Automatic compensation for windshield aging. 

• Ultra-reliable, fully static design. 

• Elimination of thermal shock for longer windshield life. 

• Superior accuracy — proportional plus integral control. 


U 


For complete information about this system and how it 
may help you obtain precise, accurate heat control for 
many applications, write or phone Magnetic Controls 
Company today. 


MAGNETIC CONTROLS COMPANY 


6407 CAMBRIDGE STREET • MINNEAPOLIS 26, MINN. • WEst 9-4691 
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SILICONE NEWS from Dow Corning 


Sealing Zero . . . and 500 F 



SIMSTIE withstands storage, 
MHHi.iaiiina cold, re-entry 

Chrysler Missile Division engineers specify Silastic®, the Dow Corning 
silicone rubber, for flexible ducting, access door seals, and other appli- 
cations on the Army-developed Jupiter IRBM. 

Why Silastic? In the first place, of course, because this material has 
excellent resistance to extremes of temperature. From below —130 to 
500 F, it remains rubbery and flexible. Re-entry temperatures far exceed 
600, but Silastic survives for the brief period of time involved, whereas 
conventional rubber wouldn’t. 



Also, Silastic resists the effects of storage 
and weathering. Sample parts have with- 
stood 9 years weathering at Florida test 
stations without measurable change of 
properties. This is equivalent to over 26 
years of exposure under average storage 
conditions. Other reasons why missile 
designers specify Silastic include resist- 
ance to moisture, ozone, corona, many fuels 
and chemicals. 

For further data, write dept. 0923. 


Your nearest Dow Corning office is the 
number one source for information 
and technical service on silicones. 



Dow Corning corporation 

MIDLAND, MICHIGAN 
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offered for public sale, at S3 per share. 
Underwriters will receive a commission 
of 3 6<* per share; certain members of 
the underwriting firms hold an addi- 
tional 15,000 common shares acquired 
from company officers at 10d per share. 
Proceeds will be used to repay bank 
loans; replace working capital expended 
for equipment and machinery; increase 
sales effort, including the organization 
of sales offices on the West Coast and 
in the Chicago areas; further develop- 
ment of delay lines, filters and micro- 
wave devices; balance will be added to 
working capital. 

Sunair Electronics, Inc., Fort Lauder- 
dale, Fla., organized in 1956, manufac- 
turer of high-frequency, lightweight, 
compact radio transceivers for light ex- 
ecutive aircraft, also toroid transformers 
and transistor power supply units for 
other manufacturing companies in the 
missile, communications and portable 
measuring equipment fields. Through 
subsidiaries the company is engaged in 
the sale of new Cessna airplanes, air- 
craft engines and parts, Collins radios, 
A.R.C. radios and other aircraft sup- 
plies and offers aircraft maintenance 
sendees, flight training and other serv- 
ices. Offering is 200,000 shares of 
common stock, to be offered for public 
sale at S3 per share. Proceeds will be 
used to purchase additional electronic 
and aircraft service equipment; increase 
inventories of Sunair and a subsidiary; 
construct additional aircraft storage 
hangars; increase ramp space; construct 
a new shop for electronics operation: 
increase working capital. 

General Foam Corp., New York, 
N. Y., principally engaged in purchas- 
ing, processing and distributing foam 


rubber and synthetic foam products; 
company also expects to manufacture 
urethane and other synthetic foams. 
Offering is 175,000 shares of common 
stock for public sale at $4 per share. 
Majority of the proceeds will be used 
to finance the company's entry into the 
synthetic foam manufacturing business. 

Soroban Engineering, Inc., Mel- 
bourne, Fla., engaged in the design, 
development and manufacture of auto- 
matic electronic computing, data proc- 


essing and control equipment; it also 
specializes in the manufacture of electro- 
mechanical components for automation 
and data processing applications. Offer- 
ing is 100,000 shares of Class A com- 
mon stock, to be offered for public sale. 
Proceeds will be used for acquisition 
of land and erecting an additional plant: 
for tooling and additional equipment; 
for fixtures and general furnishings for 
the new plant; for reduction of bank 
indebtedness; balance to be used for 
general corporate purposes. 
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On the Army's newest helicopter, the Bell HU-1A, reliable, 
lightweight Aeroquip 3750 Series Quick Disconnect 
Couplings in sizes V* to s /»" i.d., speed maintenance. Bell 
chose these couplings for use in the fuel, lube oil, and 
hydraulic systems on the HU-1A for their lightness in 
weight, foolproof operation, and low pressure drop. In 
service, they facilitate engine maintenance and removal. 

These 3750 Couplings, bulkhead mounted, are coupled 
and uncoupled quickly with one hand. Locking indicator 
pins provide visual assurance of positive connection. 


When the pins are visible, the coupling is fully connected 
and locked. Inadvertent disconnection is impossible. 

Aeroquip's engineering staff, the largest and most 
complete in its field, has developed literally hundreds of 
specialized quick-disconnect couplings. If you have a fluid 
line connection or disconnection problem, Aeroquip's 
unmatched experience and resources are at your service. 

and assistance. 



ANOTHER EXAMPLE OF UNLIMITED 
COUPLING DESIGNS BY 

^Aeroquip 

AEROQUIP CORPORATION, JACKSON, MICHIGAN 

AEROQUIP CORPORATION. WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19. ONTARIO 
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NEW AVIATION PRODUCTS 



Polaris Launch Valves 


Automatic control valves ate used in 
firing Polaris vehicles from submerged 

One type valve is a single stage pres- 
sure regulator that provides air at con- 
stant, relatively low pressure from a 
high-pressure storage system. Some of 
this air is used to maintain proper pres- 
sure in the launch tubes prior to firing. 
The other valve, illustrated, regulates 
compressed air to control the intake of 
ballast water to trim the submarine 
when the missile is fired. 

AiResearch Industrial Division, 9851 
Sepulveda Blvd., Los Angeles 45, Calif. 


High Density Seat 

Passenger seat for short-stage, high- 
densitv airline routes is designed to 
increase the capacity of Douglas, Lock- 
heed and Convair piston-engine trans- 

The "Commuter” scries scat, avail- 



able in either 6 or 9g FAA certification, 
weighs 9 lb. per passenger place and 
permits spacing to 30 or 32 in. The 
non-reclining seats are available in vari- 
ous upholstery and trim combinations. 

Bums Aero Seat Co., Inc., 3900 Co- 
hasset St., P.O. Box 127, Burbank, 
Calif. 



Oxygen Pressure Regulator 

Oxygen pressure regulator is intended 
for space capsule atmosphere purging 
regulators or to supply constant pres- 
sure to oxygen breathing demand regu- 

The aluminum oxvgcn pressure regu- 
lator is piston type for reliability. The 
zero leakage regulator is a single stage 
and has a metal throttling scat. Regu- 
lator weighs llj oz. and is 2J in. long 
with a diameter of 24 in. Pressure 
ranges are 100 ±10 outlet, and 100 to 
10,000 inlet. 

Airaterra, 620 Paula Ave., Glendale 
1, Calif. 



Why it pays you to specify 

Bendix QWL Electrical Connectors for use with Multi-conductor Cable 


For use with multi-conductor ci 
ground radar, and other equip 
Electrical Connector meets the h 


ghest standards of desi 


A heavy-duty waterproof po< 

, <VL Series provides outstand „ 
of machined bar stock aluminum with shock 


E&.'„ 


of inadvertent loosening ii 


pressurization of resilient inserts. • The fast mating and 
disconnecting of a modified double stub thread. • The 
resistance to loosening under vibration provided by special 
tapered cross-section thread design. (Easily hand cleaned 


resistance to corrosion and abrasion of an aluminum 
with the case hardening effect of Alumilite 225 
finish. • The firm anchoring of cable and effective 
proofing provided by the cable-compressing gland used 



Scintilla Division 
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SAFETY 


CAB Accident Investigation Report: 


Factors Leading to Electra Crash Cited 


At approximately is >6 EST, on Feb. 3. 
1959, an American Airlines Lockheed Elec- 
tra aircraft crashed into the East River 
while attempting ail instrument approach 
to Runway 22 at La Guardia Airport. 

There were 73 persons on board, including 
one infant. The captain and one steward- 
ess were killed; the first officer, flight en- 
gineer, and the remaining stewardess sur- 
vived. Of the 6S passengers, 5 survived. To 
date 63 bodies have been recovered including 
the bodies of the captain and one steward- 
ess; two others are still missing. 

The Board believes that a premature 
descent below landing minimums was the 
result of preoccupation of the crew on par- 
ticular aspects of the aircraft and its en- 
vironment to the neglect of essential flight 
instrument references for attitude and height 
above the approach surface. 

Contributing factors were found to be: 
limited experience of the crew with the air- 
craft type, faulty approach technique in 
which the autopilot was used in the heading 
mode to or almost to the surface, erroneous 
setting of the captain’s altimeter, marginal 
weather in the approach area, possible mis- 
interpretation of altimeter and rate of de- 
scent indicator, and sensory illusion with 
respect to height and attitude resulting from 
visual reference to the few lights existing 
in the approach area. 

As a result of this accident, the Federal 
Aviation Agency, on Feb. 8, 1959, as a pre- 
cautionary measure, raised Electra landing 
minimums. Upon the installation of the 
convcntional three-pointer altimeter, the re- 
strictions were lifted. 

The Board has recommended to the 
Federal Aviation Agency that autopilot ap- 
proach criteria and limitations applicable to 
all air carriers should be established, taking 
into account the particular autopilot used, 
the aircraft involved, and the approach 
facilities utilized. The Board has also recom- 
mended to the FAA that all air carriers 
should establish simulator training pro- 
grams prior to putting into service aircraft 
which require the acquisition and applica- 
tion of significantly different operational 
techniques; and that all large turbine-engine 
aircraft used in air transportation be 
equipped with a flight recorder. 

INVESTIGATION 

Flight 320 of Feb. 3, 1959. was sched- 
uled to depart Chicago Midway Airport at 
2100'. It was loaded, dispatched, and oper- 
ated to the New York area routinely in ac- 
cordance with the applicable company and 
Civil Air Regulations. An instrument flight 
plan was filed with the company and clear- 
ance was approved by Air Route Traffic 
Control. The aircraft was off the ground at 
2154 and estimated one hour and forty-two 
minutes en route to New York. Communi- 
■ All times herein are Eastern Standard based 
utes, and seconds. ' 


cations with the company and Air Route 
Traffic Control were routine. 

At 2327:55, approximately one and one- 
half hours after departure. Flight 320 made 
its first transmission to La Guardia approach 
control. After contact was established, the 
flight reported it was at 9,000 ft. approach- 
ing Somerset (Pa.) intersection. 

At 2328:43, Flight 320 reported over 
the Somerset intersection. At 2333:39, 
Flight 320 reported northeast bound on 
Amber 7 Airway and was identified by La 
Cuardia radar. At 2334:03. Flight 320 was 
issued the 2331 La Guardia weather as fol- 
lows: "measured four hundred overcast; a 
mile and a quarter visibility; light rain aud 
fog; the visibility south and to the north- 
west reported at two miles; wind is south- 
west at three, altimeter is dropping; it is now 
two nine seven eight.” The latest La 
Cuardia weather was given to Flight 320 on 
two other occasions, at 2328:10 and at 
2344:39. 

During the period 2339:01 to 2349:35. 
Flight 320 was given heading and altitude 
changes to increase its separation from a 
preceding DC-3, and was vectored to the 
back course of the ILS while descending 
from 8,000 to 1,500 ft. The following mes- 
sage was transmitted to Flight 320 at 2344: 
39. "Roger, now the latest La Cuardia 
weather, out at thirty-eight past the hour, 
the time is forty-four past the hour; it’s 
measured four hundred overcast; two miles 
visibility, light rain and fog; altimeter two* 
nine-nine-seven. Correction, the altimeter 
is two-nine-seven-seven, two-nine seven- 
seven. La Guardia altimeter." At 2345:43, 
Flight 320 was advised that another aircraft 
had previously missed its approach. 

At 2352:23, Flight 320 reported to ap- 
proach control that it had passed New 
Rochelle and approach control requested the 
flight to contact the La Guardia tower on 
1 1 8.7 me. for a straight-in approach to Run- 
way 22'. At 2353:00, the flight reported 
to La Cuardia tower as having passed New 
Rochelle. At 2354:37, Flight 320 reported 
over the La Cuardia range w-hieh is 2.8 nnut. 
mi. from tile threshold of Runway 22, and 
4.8 naut. mi. from New Rochelle. At 
2354:40 it was cleared to continue its ap. 
proach to Runway 22, and was requested to 
stand by for further clearance. At 2355:20, 
Flight 320 was cleared to land straight in 
on Runway 22, wind south-sonthwest 8 kt. 
At 2353:27, the flight acknowledged by say- 
ing "320." There was no further message 
from the flight. 


of New Rochelle Inbound for Runway 22. 
to pass Xew Rochelle at minimum of 1.000 








The crash occurred approximately seven 
seconds following the final message. Most 
of the wreckage w-as found submerged with- 
in a 200-ft. radius circle, the center of 
which was located approximately 4.S91 ft. 
short of the threshold and 610 ft. to the 
right of the extended centerline of Runway 

According to the testimony of the crew, 
the takeoff and climb from Chicago was 
loutine. The autopilot was initially en- 
gaged sometime during climb-out in the 
manual mode position. Since it did not op- 
erate correctly in this position it was 
switched to heading mode' which operated 
satisfactorily and was used throughout the 
entire trip. The flight was on and off 
instruments at a cruising altitude of 21,000 

The pitot heaters w-ere on during the 
entire flight. 

Some ice was encountered during descent 
approaching the New York area. However, 
it was of short duration, so the captain 
elected not to use the wing heaters. After 
passing Newark intersection, a 30 deg. error 
was reported by the first officer on his 
RMDI (radio magnetic direction indicator). 
However, radar vectoring and magnetic com- 
pass indications revealed the captain's 
RMDI was operating satisfactorily. 

Landing Checks 

Hie aircraft was flown in the New York 
area at an airspeed of 175 kt, or less with 
approach flaps. The "before landing” check- 
list was accomplished prior to intercepting 
the localizer course inbound cscept for land- 
ing flaps, heaters, landing lights, and auto- 
pilot which are accomplished later in the 
landing approach. The landing gear was 
extended at New Rochelle and the airspeed 
from New Rochelle inbound was approxi- 

Thc first officer stated that during the ap- 
proach to La Cuardia. the ILS switch was 
in the back course position, sensitivity switch 
"not desensitized, and a reciprocal heading 
of the front course localizer of 44 deg. was 
set up in the course deviation indicator 
window. The ADF selectors were in ADF 
position, the autopilot was in the heading 
mode, steering needle mode selector knob 
was in the deviation position, both VI IF 
navigational receivers were on the La 
Cuardia ILS. the captain's ADF was tuned 
to the compass locator at the middle marker 
(La Guardia). the first officer’s to New 
Rochelle compass locator and, after passing 
that point, retimed to the La Cuardia 

The surviving flight crew- members testi- 

'Heading mode is a position on the auto- 
pilot control panel that allows the autopilot 
to receive heading information from the 
captain's course deviation indicator only. 
If a new heading Is desired, the captain 
need only reset the heading by rotating the 
heading knob. The autopilot will turn the 
airplane to and maintain this new heading. 
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Polish MD-12 Undergoes Flight Test 


Poh'sh MD-12, four-engine 20-passenger transport (AW Nov. 23, p. 23), is in the flight 
test stage of development. Aircraft has a useful load of 3,850 lb., cruise speed of 177 mph. 


lied that during the approach, the captain 
was flying the aircraft by the autopilot; the 
first officer was handling the communica- 
tions and assisted the captain; the flight en- 
gineer was handling the throttles and main- 
taining approximately 140 kt. on the cap- 
tain’s airspeed indicator. 

Tile first officer stated he received his 
altimeter setting from company radio and 
the three crew members cross-checked the 
altimeters when the item was called for on 
the landing checklist. The flight engineer 
recalls the first officer resetting nis altimeter 
after receiving a transmission from La 
Cuardia tower. The setting was 29.77. The 
altimeters were cross-checked again bv the 
first officer when passing the La Guardia 
range inbound at an altitude of 900 ft. Both 
altimeters indicated approximately the same. 
Rate of Descent 

The first officer stated that after passing 
the range station the captain momentarily 
increased the rate of descent to approxi 
mately 600-800 fpm. and then decreased 
it to about the normal rate of 200 to 300 
fpm. The flight engineer also noted the 
captain actuate the autopilot pitch trim 
wheel in the “down" direction just prior 
to impact. The airspeed was maintained 
in the range of 135 to 143 kt. on the cap- 
tain's instrument. There was very little 
throttle movement by the flight engineer; 
the horsepower ranged from 900 to 1,200. 
The first officer stated that at 600 ft. on his 
altimeter he called out 600 and an air- 
speed of 135 kt. He glanced out his right 
side window, saw some red lights just a little 
below the level of the cockpit and before 
he could look back to his instruments to 
call out "500 feet,” they struck the water. 

During the investigation, the first sur- 
viving crew member to be interviewed prior 
to the public hearing was Flight Engineer 
Warren E. Cook. Mr. Cook first stated the 
captain's drum altimeter read "between 
zero and the 100-foot mark on the drum’’ 
when the aircraft struck the water, aud sub- 
sequently, during the same interview, clari- 
fied this statement, after being reminded 


that the drum reads in thousands of feet, 
to state the aircraft struck the water when 
the hand of the altimeter was on about 500 
ft. as far as lie could recall. Flight Engineer 
Cook had approximately 8,700 flying hours, 
81:29 hr. of which were in Lockheed Electra 
aircraft, all of which were equipped with 
drum-type altimeters, lie also liacf approxi- 
mately 190 private pilot hours in small air- 

Later, the flight engineer testified that as 
he glanced out the captain’s side window 
at about 600 ft. on the captain's altimeter, 
he observed 3 or 4 white lights and thought 
the aircraft was unusually low-. 1 Ic immedi- 
ately looked at the captain's altimeter and it 
was indicating a tittle above 500 ft. when 
the accident occurred. 

Both flight crew members stated that 
visual contact was never established through 
the forward windshield. The windshield 
wipers were off. the landing light retracted 
and off, flaps in approach position, and the 
autopilot was still engaged. 4 No warning 
lights were observed, the aircraft and en- 
gines operated normally, and there was no 
indication of a stall, pitch, yaw, or abrupt 


Witnesses 

The surviving stewardess and four pas- 
sengers stated that prior to the crash the 
seat belt sign and no smoking sign were 
“on." The stewardess had made the rou- 
tine before-landing check and found that 
the passengers had complied with the in- 
structions. The feeling of the survivors in 
the rear of the aircraft was as if a normal 
descent was being made for a landing. 



Upon striking the water, a crash impact 
light w-as observed inside the cabin. How- 
ever, one of the passengers advised that he 
was unable to read the instructions for open- 
ing the emergency door. The stewardess 
advised the passenger to pull in on the door 
and it opened. 

The crew of Northeast Airlines DC-3, 
Flight 383, which preceded Flight 320 by 
about 2 min., stated that they crossed New 
Rochelle at an altitude of 1,500 ft. A 
straight-in approach to Runway 22 was ex- 
ecuted crossing the range at 80(5 ft. and then 
descending to 400 ft. After 10 to 15 sec. 
at 400 ft., the full length of the runway 
became visible to them and a normal descent 
w-as started and landing effected. 

One ground w-itness in a car on the ap- 
proach to Whitestone Bridge described his 
observations of a large aircraft crossing the 
highway at about 2353, at an estimated 
altitude of about 100 ft. He saw- the whole 
belly and the lights on the aircraft and he 
stated that the markings on the aircraft 
were red and black. He was unable to deter- 
mine whether the landing gear was dow-n 
but did state that the aircraft was in a 
slightly nosedown attitude. 

A member of the crew of the tug H. 
Thomas Teti, stated he saw the aircraft 
when it was about five to six hundred feet 
horizontally from the tug and about 12 ft. 
above the water. According to the captain 
of the tug, the Teti was proceeding south- 
westerly in the channel on radar toward 
the approach cud of Rumvay 22. It was ap- 
proximately 4,100 ft. from the end of 
Runway 22, and about 850 ft. to the left 
of the centerline extended of Runway 22. 
A crew member saw the aircraft crash and 
at the time he didn’t notice any lights on 
it. He said that it contacted the water at 
an angle of about 5 deg. nosedown. 
Weather 

At the time of the accident, a low pres- 
sure center was located near Cape Hattcras 
and a trough extended northward from this 
center into the New York City area. Fore 
casts had underestimated the rapidity of the 
northward surge of warm air along the 
Atlantic coastal area in association with the 
shallow low pressure trough described above. 
This surge of warm air was reflected in 
lowered ceilings and visibilities and in the 
winds aloft observation at Idlcwild (2/4/ 
59, 0100 EST) which read in part as fol- 
lows; Surface — southerly 6 kt.; 1.000 ft. — 
190 deg. 31 kt,; S,00d ft.— 190 deg. 50 
kt.; 3,000 ft.— 200 deg. 60 kt. 

The latest weather observation at La 
Guaidia prior to the crash was taken at 
2352. At this time, the ceiling was a meas- 
ured 400 ft. (variable), the sky was over- 
cast; visibility 2 mi. in light rain and fog; 
temperature 37; dew-point 35; wind south- 
southwest 6 kt.; and the altimeter setting 
was indicated as 400 variable to 300 ft. and 
the pressure was indicated as falling rapidlv. 

The crew of NEA DC-3, landing at La 
Cuardia two minutes prior to the accident, 
verified the ceiling and visibility values given 
in the above observation. 

Some members of the tug crew near the 
crash site, and certain ground witnesses de- 
scribed very restricted visibility conditions 
above the surface of the river and over the 
land areas north of the river. 

The last altimeter settings for La Cuardia 
given to the crew of Flight 320 by com- 
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a new fastening system fully engineered 
and proven 
in jet aircraft 


assures strucfur 
integrity 

through positive 
interference fit 


BRILES MANUFACTURING 

.415 GRAND AVENUE • EL SEGUNDO, CALIFORNIA 
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Somewhere east of Laramie, on one of Wyoming’s plains, you'll 


steel, high-strength low-alloy steel, 


find the strangest government housing project ever built. Six concrete 


ultra high-strength alloy steels, Stain- 


and steel buildings are being constructed to house Atlas missiles. 
The site is one of the operational intercontinental missile bases to be 
operated by the Strategic Air Command. This base is being constructed 
on the surface. Follow-on bases will burrow deep into the earth. In 
all these systems, the Air Force puts much emphasis into ground 
support equipment. Virtually all steels required can be pur- 
chased from one firm — United States Steel. Whether it’s carbon 


less Steel, steel fence, electrical cable, 
cement or wire rope, United States 
Steel maintains the technical services 
to assist in solving any problem on 
materials for ground support. When 
a ground support program goes to 
the drawing board, consult with 
@ United States Steel 



For laboratory performance... in rugged field applications 

LOCKHEED AND HUNDREDS OF OTHER FIRMS CHOOSE 
KIN TEL. ..THE QUALITY-LEADER IN CLOSED CIRCUIT TV 


Hundreds of leading firms specify KIN TEL Closed Circuit TV 
Systems when they can’t compromise on quality. . .when they must 
observe operations that are tedious, difficult, or even impossible 
for men to watch. 

Why a kin tel System? First, it is designed to work continuously, 
faultlessly even under extreme environmental conditions. Second, 
it is fully automatic ... provides 1 % linearity and continuous self- 
adjustment for light-level variations up to 2000 :1. Third, it fea- 
tures crisp, photoprint picture quality- twice the resolution of 
the best home TV reception. 

This basic TV system, consisting of camera, camera control, and 
receiver, is surprisingly low in cost, easy to operate, and simple 
to maintain. A complete line of housings and accessories permits 
observation of nearly every kind of operation, under all kinds of 
conditions. 

Nationwide factory-trained engineering representatives can show 
you how a kin tel TV System can be put to profitable use in your 
business. Write direct for TV catalog 6-103 and the name of your 
nearest representative. 


Partial List of KIN TEL Closed Circuit TV Customers 


PHILLIPS PETROLEUM 


LOSANGELES DEPT. OP WATER & POWER 


AMERICAN POTASH AND CHEMICAL 


SHELL DEVELOPMENT 

SAN FRANCISCO NAVAL SHIPYARD 
PACIFIC TELEPHONE AND TELEGRA 
REDSTONE ARSENAL 
MELLON INSTITUTE 


KIN TEL manufactures dosed circuit TV. and electronic Instruments 
for measurement and control. Representatives in all major cities. 


5725 Kearny Villa Road, San Diego 11, California • BRoivning 7-6700 
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both were guarded and operable. All con- 
nections to the static manifold and from the 
manifold to the static selectors were proper. 
The flex-hose assemblies from the static 
selector valves were properly connected with 
the aircraft piping. 

Simulated icing tests were arranged by the 
Board and run subsequent to the accident 
using a B-29 Air Force icing tanker, a test 
Electra, and a chase Electra for photo- 
graphic purposes. Flight tests duplicated 
airplane speeds, configurations, and outside 
air temperatures, which existed during the 
final approach of Flight 320 to La Guardia. 
The tests showed that ice buildup on the 
fuselage was confined to the forward sec- 
tion and did not approach the area of the 
static ports, even when the test airplane was 
yawed drastically. 

Ground tests on an Electra fuselage sec- 
tion which included the static ports were 
inn to simulate careless washing, splashing 
of a fluid solvent on a cold fuselage, and a 
leak in the nose wheel well. These tests 
did not induce any significant instrument 
errors. Under the most drastic test, that of 
a suction induced by twin hemispheres in 
the vicinity of both static ports on opposite- 
sides of the aircraft, the altimeter error was 
approximately 173 ft. at an airspeed of 133 
kt. It is important to note that this venturi 
effect was man-made and, so far as is known, 
is not reproducible naturally. 

The maintenance records for American 
Airlines, N 6101A, were reviewed and it 
was found that they were complete and 
showed that the required maintenance had 
been performed, that the complaint entries 
of an airworthiness nature were corrected, 
and that they were properly signed off. The 
aircraft had been flown a total of approxi- 
mately 302 hr. 

Training 

Capt. DeWitt s Electra ground school 
training was completed on Dec. -I. 1958, 
at Fort Worth. Tex. The course con- 
sisted of 84:30 hr. of instruction, of which 
68:30 hr. was devoted to aircraft systems 
and 16 hr. to operations and performance. 

An Electra simulator was not available 
but Capt. DeWitt did receive training in a 
Link trainer equipped with the flight di- 
rector system similar to that installed in the 
Electra but not having drum-type altimeters 
or instantaneous vertical speed indicators. 
According to American Airlines' records, 
Capt. DeWitt, during December. 1938, 
completed five hours or Link training utiliz- 
ing the flight director system. 

Capt. DcWitt’s flight training in Electros 
commenced Dec. 11, 1958. This consisted 
of day and night takeoffs and landings, air- 
work, autopilot operation, emergency pro- 
cedures, and systems operation. On Dec. 
15, 1958, Capt. DeWitt took his first type 
rating flight check with an FAA inspector 
after 8:07 hr. of Electra training. This check 
consisted of required maneuvers and navi- 
gational problems, holding at a fix, two- 
engine out ILS approaches, crosswind take- 
offs and landings, and circling approaches 
simulating 400 ft. and one mile visibility. 
Capt. DeWitt failed the portion of tne 
check which required him to perform an ILS 
approach simulating a 200-ft. ceiling and 
one-half mile visibility with engine Nos. 1 
and 2 reduced to zero thrust. After addi- 
tional practice, Capt. DeWitt on Dec. 16, 
1958, with a total of 11:59 hr. of Electra 
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DIRECTIONAL GYROS 
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Specified by major manufacturers 
for use in every phase of modern 
flight, the Iron Fireman family 
of precision displacement gyros 
is constantly expanding to meet 
the ever increasing demands of 
the aircraft and missile industry. 
These Iron Fireman gyros have 
consistently met and exceeded 
the high standards of accuracy, 
dependability and performance 
dictated by the space age. 
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training, .successfully passed his type rating 
check and an instrument check. 

Capt. DeWitt had acquired a total of 
48:13 hr. in Eleetra aircraft at the time of 
the accident. After completion of Eleetra 
transition training, he also flew approxi- 
mately 14 hr. in DC-6 and DC-7 aircraft 
before being assigned to Eleetra line opera- 
tions on Jan. 25, 1959. 

The American Airlines Flight Manual re- 
quires the ceiling and visibility landing 
niinimnms prescribed in the Operations 
Specifications — Airports, to be increased by 
100-ft. ceiling and one-half mile visibility 
whenever the captain in scheduled opera- 
tion has not served for 100 hr. as pflot-in- 

tiinc as the captain is certified by his 
Regional Superintendent of Flying, as quali- 
fied to operate at the landing minimums 
prescribed. 'Die company had check pilots 
ride with all captains on Eleetra equipment 
until they were qualified for lower mini- 
mums. The American Airlines’ Regional 
Superintendent of Flying authorized the re- 
moval of these restrictions on Capt. DeWitt 
Jan. 25, 1959, when he had 12:32 hr. of 
flying the Eleetra in scheduled operations. 

course ILS approach to Runway 22 at' La 

Flight Manual carried by the pilots of N- 
61 01 A; cross the La Guardia Range at the 
minimum height of 800 ft. (820 above sea 
level) at 140 kt.: when over the center 
of the La Guardia Range station, c 


while r 


firing 


Eleetra ci 
increase p 
the landir 

and Y 


. Til is 


at 400 ft., the i 

• one mile visibility, and 
maintain level flight until 
ly is sighted or the time 
issed approach procedure 


:. past 


Should the pilots establish visual contact 
with the runway at the 400-ft. minimum al- 
titude, they may have to make final direc- 
tional changes for proper runway alignment, 
lower flaps to landing position, lower and 
turn on landing lights, and descend the 400 


o the : 


iway. 


ANALYSIS 

Testimony received by the Board indi- 
cates that Capt. DeWitt had engaged the 
autopilot after the takeoff climb from Chi 
cago. Since it did not operate correctly in 

which was written in the aircraft logbook, 
the autopilot was engaged in the "heading 

The only otter unusual events o? record 

Rochelle were a drift off course from Amber 
7 Airway before reaching the Sparkhill inter- 
section; the discrepancy of 30 deg. in the 
first officer’s RMDI indicator; a right turn 

to reaching New Rochelle; and a reported 
slow response by the crew to instructions 
from La Guardia Approach Control. 

Since the flight to New York was unevent- 
ful except for the above mentioned inci- 
dents, this analysis will concentrate upon 
the final segment of the flight path. 

The weather at La Guardia Field, the 
weather known to prevail in the New 
Rochclle-La Guardia area, and the weather 
reported by the flight immediately preced- 


that Flight 


t highly probable 
■t have b ' 


„ d immediately prior 
to the range station at an altitude much 
above 400 ft. That this final descent had 
been initiated at an altitude less than the 
approved minimum of 820 ft. over the range 
station is borne out by the observations of 
the witnesses in the vicinity of the station. 


Establishing Height 

This is especially true when the kind and 
size of the aircraft is not known to the wit- 
ness and familiar reference points for estab- 
lishing relative size and height arc neither 
known nor discernible. It is possible, how- 
ever, to obtain a compelling impression 
which, while not accurate in every detail, 
establishes the most significant facts. In 
this instance the Board is of the opinion 
that the one known eyewitness to Flight 320 
just prior to its passage over the range 
sbition actually saw it, that it was flying 
low', and was headed in the direction of the 
range station. The Board is of the opinion, 
however, that his estimate of 100 ft. is too 


In fact, to have descended to an altitude 
below 300 ft. and successfully traversed the 
area without colliding with buildings or 
other obstacles, many of which are about 
200 ft. in height along the approach path 
leading to Runway 22, or without having 
attracted the attention of manv other wit- 
nesses, is highly improbable. It is believed, 
therefore, that Flight 320 definitely ap- 
proached the range station at a height 

C cr than 300 ft. and probably higher 
400 ft. above the ground. 

If that be the case, one must return to 
the testimony presented by the crew, 
physical evidence of the wreckage, and the 
limitations on the possible flight paths of 
Flight 320 from the range station to the 
point of impact. All available evidence 
shows that Flight 320 struck the water in 
a very shallow descent approximately one 
minute after passing the range station. Fur- 
thermore, the point at which impact oc- 
curred was only two miles from the range 
station. In order to have passed the range 
station at 900 ft. and strike the water 
where it did. Flight 320 would have had 
to have experienced an average rate of at 
least 900 fpm. throughout its descent. 
During the engineering flight test of the 
static pressure system simulating the final 
approach of Flight 320 to La Guardia, it 
was observed that to stabilize the airspeed 
at 135 kt., and the rate of descent at 250 
fpm., 980-1,200 lip. were required. 

Operational flight tests observed by Board 
personnel were conducted on June 16, 1959, 
betw'een the range station and the crash 
site using an American Airlines Lockheed 
Eleetra 1S8, N 6113A, which had a gross 
weight of 97,192 lb. at takeoff. Atmospheric 
conditions existing at the time were: sur- 
face temperature 63F; surface wind, north- 
west at 15 kt.; winds at 1,000 ft. were from 
300 deg. at 16 kt.; at 2,000 ft., from 300 
deg. at 21 kt. In simulating a 900-ft. 
descent with a constant horsepower of 900 
and 1,200, descent rates up to 2,000-2.500 
fpm. were reached, with airspeed indications 
of 175/195 kt. observed. 

Such indications should normally have 


been immediately perceptible to the crew. 
If Flight 320 crossed the range station at 
approximately 400 ft., a rate of descent of 
approximately 400 fpm. would place the 
aircraft at (lie approximate impact point. 
Under conditions of still air such a rate of 
descent would be compatible with the 
evidence concerning the horsepower output 
of the engines during descent and at the 
time of impact since the brief period during 
which the aircraft was reported to have 
reached a rate of descent of 600-800 fpm. 
would require a rate of descent in the order 
of 200-300 fpm. during the remainder of 
the descent to the water. 

As a result of this accident and in con- 
nection with its investigation, the Board ar- 
ranged extensive tests of the altimeter sys- 
tems and components of the Eleetra. Tests 
were accomplished on the effect of a pos- 
sible static leak in the nose wheel well static 
system components; of rain and icing on 
the static ports; of a large spoiler ahead of 
the static ports; and of simulated careless 
washing and ground splash on the static 
system. The Eleetra static system was evalu- 
ated in flight by flying through freezing 
water dumped from an Air Force tanker. 

up on the fuselage was confined to the for- 
ward section and did not approach the area 
of the static ports even when the test Elec- 
tra was yawed drastically. 

Inflight vibration measurements were ob- 
tained from the instrument panel and outer 
case areas of drum altimeters. Seven drum 
altimeters were then subjected to these vi- 
brations and exercised repeatedly in a man- 
ner approximating the profile of the fatal 
flight and over a period of more than 500 
hr. No sticking, lagging, or other malfunc- 
tion was noted. In addition, one altimeter 
was enclosed in a transparent case which 
permitted examination with a strobe light 
in a vibration environment similar to that 
of the Eleetra instrument panel. 
Contamination Test 

Tests were conducted to measure the ef- 
fect of contamination in the inlet filter 
screen of drum altimeters by liquids, dry- 
wing insects, and other contaminants. The 
effects were measured for a wide range of 
rates of climb and descent. The greatest 
error produced was 285 ft. too high during 
a descent at close to sea level. This w'as 
caused by completely coating the filter 
screen with turbo oil. 

In addition to the tests arranged by the 
Board, tests were accomplished by Lock- 
heed Aircraft Corp. on two groups of 10 
altimeters wherein they were mounted in 
a test panel and exercised from ground level 
to 10,000 feet msl at an average rate of 
climb and descent of 500 fpm. The second 
group was moved outdoors where it was 
subjected to the changes in ambient tem- 
perature occurring over 24-hr. periods. 

Similarly, an exhaustive review has been 
accomplished of all maintenance records 
including pilot complaints of all operators, 
civil and military, utilizing this type alti- 
meter. Prior to’ and since this accident, 
several malfunctions of drum altimeters of 
the type installed on N 6101A have been 
reported. The more significant malfunctions 
which have occurred arc described below: 

ing flight .it 'port 0 Worth, '"on Feb? 7, 1959, 
one drum altimeter reportedly Stuck on 
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three occasions; once at 2,350 ft., and twice 
at 12,320 ft. Inspection of the internal 
mechanism at the National Bureau of Stand- 
ards laboratory disclosed that lint was ad- 
hering to the pinion teeth, removal of 
which permitted the instrument to function 
satisfactorily. The factory seal had been 
broken thereby preventing determination of 
the time lint had been introduced into the 

A drum altimeter installed as a "third" 
altimeter on American Airlines Electra N- 
6107A stuck at 1,310 ft on an ILS approach 
and landing at Detroit, Mich., on Apr. 3, 
1959. During the removal of the instrument 
from the panel, the sticking ceased and the 
instrument indications became normal. Ex- 
amination and TSO tests by Kollsman and 
the National Bureau of Standards disclosed 
this altimeter to be in satisfactory operating 

Of the 12 other drum-type altimeter mal- 
functioning reports prior to and since Feb. 3, 
1959, five reported sticking above 9,000 ft.; 
one reported sticking (no altitude given); one 
read 600 ft. at any altitude (with the con- 
dition reported as being remedied by re- 
moving a kink in the connecting hose); one 
reported lagging and sticking due to sticky 
stops (no altitude given); two reported 
barometric pressure knobs difficult to turn 
because of loss of lubricant, but with no 
sticking in altitude readings; one read 1.000 
ft. off because of being out of calibration; 
and one was reported as malfunctioning, but 
except for serial number and date, no in- 
formation was given. In many instances, 
information supplied concerning these mal- 
functions was insufficient to make complete 
evaluations. 

Of the drum-type altimeter malfunctions 
mentioned above, none of these malfunc- 
tions involved more than one of the drum- 
type altimeters aboard the aircraft. In addi- 
tion, examination and testing of the alti- 
meters involved in this accident failed to 
reveal any mechanical failure not attributable 
to impact shock and immersion in salt water. 
It should be noted that the failures causing 
known erroneous indications discussed earlier 
in this analysis could not have been detected 
in laboratory' examination and test if the 
altimeters involved had been subjected to 
impact and submersion as were the alti- 
meters installed on N 61 01 A. 

The Board believes that the destruction of 
the two instantaneous vertical speed in- 
dicator internal mechanisms was caused by 
impact and submersion of the instrument 
panels in approximately 20 ft. of water. 

Following the erroneous altitude indica- 
tion of a drum altimeter at Detroit, Mich., 
Apr. 3, 1959, mentioned above, use of the 
drum-type instrument as a "third" altimeter 
was discontinued by all air carriers operating 
Elcctras. Since that time, the Board has had 
no opportunity to observe or make further 
critical examination of drum altimeters in 
Electra aircraft even as a “third” or standby 
instrument. However, the service results of 
the use of this type of altimeter in other 
aircraft are being monitored. 

On the basis of the available evidence, 
several possible equipment malfunctions and 
operational errors have been examined critic- 
ally with a view to determining the most 
probable cause of this accident. 

As far as could be determined, the two 
drum-type altimeters were installed in N- 


First Photo of Bristol Mach 3 T.188 Research Plane 

First photo of the Bristol T.188 stainless steel Mach 3 research aircraft shows one of two 
airframes under construction at Bristol Aircraft, Ltd.'s, Filton, England, plant. Engine 
position (note mountings) makes high horizontal tail section neccssarv (AW Dec. 21. 
p. 22); powcrplants arc two de Havilland Gyron Jr. DGJ. 10 turbojets developing 14,000 lb. 
with afterburner. Aircraft may be used as ramjet testbed; first fiight is set for next fall. 


6101A at the Lockheed factory. Electra 
N 6101A had approximately 302 hr. of 
flight time during all of which the altimeters 
had operated satisfactorily. 

Instrument Lag 

According to the testimony of First 
Officer I llavacck and Flight Engineer Cook, 
the altimeter indications appeared normal 
throughout the approach to approximatclv 
500 ft. when the aircraft struck the water. 
From their testimony it is apparent that any 
error in the two drum altimeters must have 
been in the nature of a lag rather than 
pointer sticking. Both testified to a gradual 
reduction in altimeter indication during the 
approach from New Rochelle to the point 
of impact consistent with descent contem- 
plated in the instrument approach procedure. 
At no time were they conscious of a pro- 
longed indication of a fixed altitude. To 
have indicated 500 ft. at the moment of 
impact, the lag in the altimeters must have 
been approximately 500 ft. None of the 
altimeter malfunctions known to the Board 
have involved similar manifestations. 

As required by the Civil Air Regulations, 
the altimeters installed on the pilot's and 
copilot's flight instrument panels have sepa- 
rate static sources. Tile static lines leading to 
the instruments from normal source arc com- 
pletely independent. Since there exists no 
common element of the instruments or any 


of their related static system and sources, 
an identical and simultaneous malfunction 
of these instruments and associated systems 
of the magnitude suggested by the crew- 

mathematical improbability that the Board is 
compelled to reject it. 

In rejecting the possibility of dual and 
simultaneous altimeter error tlic Board must, 
as a consequence, reject portions of the testi- 
mony of one or both flight crew members. 
Considering that the flight crew members 
received physical injuries and that they were 
also under great emotional stress, such ques- 
tioning of their testimony has a rational 
basis. Under such circumstances, the Board 
has frequently found that the recollection, 
particularly of events immediately preceding 
an accident, is very difficult and often 
erroneous. Furthermore, we are mindful of 
the natural human tendency to assume 
conformance with standard operating pro- 
cedures to fill in the voids or hazy areas of 
one's memory. On the basis of other evi- 
dence before us, the Board is compelled to 
reject this testimony to the extent that it 
would require dual and simultaneous failure 
of the altimeters in the order of a 500-ft. 
lag. 

The possibilitv of a single altimeter failure 
obviously avoids most of the stumbling 
blocks which compelled the Board to 
abandon further consideration of a double 
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altimeter error. The absence of need tor the 
acceptance of compounded mathematical 
probabilities of such extremely low order of 
itself facilitates this |udgment. 1 lowcrcr. if 
we assume failure of First Officer Illavacck's 
altimeter only, we are met with so many 
operational imponderables as to make ration- 
alization impossible. So far as this accident 
is concerned, any singile altimeter failure 
must have involved the captain's altimeter 
since it is clear that the captain was at the 
controls of the aircraft during the approach. 
Hie Board cannot conclude, however, that a 
single altimeter failure occurred. 

Although First Officer lliavacek had testi- 
fied concerning his observation of altimeter 
indications down to an altitude of 600 ft., he 
had no recollection of a lower altitude indica- 
tion. It was his impression that the impact 
occurred shortly following his 600-ft. ob- 
servation; however, the Board believes that 

may be incorrect. While approaching an 
altitude of 500 ft. it would have been ex- 
pected that, in addition to monitoring the 
instrument panel, Mr. lllavacek would be 
scanning the approach area for lights and 
handling radio communications. Consider- 
ing the sparseness of lights on the approach 
over the East River, there could well have 
been greater concentration or attention than 
is usual since it is always difficult at night to 
judge attitude and altitude over the water.” 

While the aircraft was in instrument con- 
ditions, it is also not at all unlikely that the 
copilot was giving careful attention to the 

path, especially in view of the apparent diffi- 
culties being experienced by the captain in 
maintaining a precise course. Although pre- 
occupation with this or any of the several 
elements of a new- cockpit environment 
could reasonably explain the failure of Mr. 
lllavacek to foilow the procedure required 
in the Operations Manual with respect to 
monitoring and calling out altitude and air- 
speed below fiO!) ft., the Board believes it 
more likely that he was anticipating breaking 
out beneath the overcast and, thereafter, 
basing seen lights on the ground or water, 
was focusing particularly on visual identifica- 
tion of the airport and was no longer moni- 
toring the flight instruments. 

At and prior to reaching 600 ft., the flight 

of cross-checking altimeters. If any portion 
of the testimony of the flight crew members 
is to be regarded suffieicntlv reliable for the 
purpose of this analysis, it must relate to the 
earlier portion of tire approach. Therefore, 
with respect to the possibility that the 
captain's altimeter had failed, we are of the 
view that such a failure did not occur before 
reaching 600 ft. Uthough the Board has 
reviewed all available records concerning in- 

iiaturc and magnitude of tliat suggested here. 
As has already been indicated, no evidence 
of instrument failure was discovered in the 

The sole evidence of a malfunction of the 
captain's altimeter is Flight Engineer Cook's 
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testimony. His observation of the captain's 
altimeter, after some clarification of its facial 
presentation, was 500 ft. at impact. This was 
after the first officer had called out 600 ft. 
He made the observation intuitively after a 
momentary glimpse of lights through the 
captain's side window which alerted him to 
the fact that the) 1 were extremely low. 

To substantiate further a single failure on 
the captain's altimeter, we must assume a 
premature descent and discount First Officer 
Illavacek’s testimony that he called out 
900 ft. over the La Cuardia Range Station. 
This is necessary in order to rationalize ap- 
proximately a 300-fpm. descent as testified 

The captain's altimeter was set at 29.83. 
The actual pressure at the time of the acci- 
dent was 29.75, and La Cuardia tower was 
reporting a setting of 29.77. This error in 
setting of the captain's altimeter would ac- 
count for 80 ft. of erroneous altimeter 
indication. Since an additional minus 30- 
to-45 ft. of error due to static air correction 
must be made to the captain's altimeter, 
one can readily rationalize an accumulative 
error in which the altimeter indicated from 
110 to 125 ft. higher than the actual alti- 
tude near sea level. 

A premature descent is substantiated by 
the eyewitnesses to Flight 320 just prior to 
and after its passage over the La Cuardia 
Range Station. As stated earlier, the Board 
believes Flight 320 approached the range 
station at a height greater than 300 ft. and 
probably not much higher than 400 ft. 
above the ground because of the prevailing 
ceiling at the time. 

Misreading the Altimeter 

Because of the novel presentation compo- 
nents of the altimeter, serious consideration 
has been given the possibility that the pilot 
misread tne altitude indication and thereby 
permitted or caused the aircraft to deviate 
vertically from the desired flight path. While 
some incidents have been reported in which 
a pilot had misread the 1,000-ft. scale on 
the small drum, no such error could con- 
ceivably be involved here. The altitude 

C iescntation below 1,000 ft. is accomplished 
y a pointer the indications and appearance 
of which are, for all practical purposes, 
identical to those used by the crew in other 
aircraft tvpes and the interpretation of 
which calls for no new or different evalua- 
tions on the part of the pilot. 

The reversed sensing of the altimeter set- 
ting numerals has already been mentioned. 
While an erroneous setting might result 
from this condition, the possible order of 
error would be very small indeed. Unlike 
the primary instrument flight reference 
which is frequently "generalized" by ap- 
proximate positions of pointers or indicators, 
the altimeter setting scale must be read in 
order to permit any substantial correction 
to lie made. Furthermore, the altimeter 
setting positions which were found in the 
altimeters installed in this airplane arc very 
reliable indications of the settings existing 
at the time of the accident. The Board 
docs not believe that the S0-ft, error result- 
ing from the setting of the captain's instru- 
ment is chargeable to misreading of the 
instrument. 

One other peculiarity of this instrument, 
however, has raised some question as to 
susceptibility of misinterpretation. On the 
right side of the instrument face a cutout 


is provided through which may be seen the 
drum which indicates 1,000-ft. levels. On 
both sides of this cutout there has been 
printed a luminous triangular shaped index 
against which the 1,000-ft. calibrations arc 
read. In a darkened cockpit, the index 
which appears on the left side of the drum 
assembly cutout lias at times been mistaken 
for the small 1.000-ft. pointer which is in- 
stalled on the older altimeters. 

Such an error would leave the impression 
that a small hand was indicating an altitude 
of 2.500 ft. This fact had been brought to 
the attention of the company prior to the 
accident and it had been agreed that the 
left index should be removed in order to 
prevent such a confusion; one of the com- 
pany’s fleet of six Electras had had this 
index removed at the time of the accident. 
The altimeters installed in the aircraft all 
contained indices on both sides of cutout. 

Possible Confusion 

The Board is of the opinion that con- 
fusion is also possible in mistaking the right 
index for the 100-ft. pointer. Although this 
may appear remote because of the distinc- 
tiveness of shape of the 1,000-ft. altitude 
index as compared with the 100-ft. pointer, 
these distinctions lose most of their signifi- 
cance at night, especially where hurried ref- 
erences to flight instruments arc required in 
critical flight situations. If, in a hurried 
glance, the right index were to lie mistaken 
tor the large 100-ft. pointer, the pilot would 
have the impression of being at 250 ft. 
when, in fact, the aircraft might be consid- 
erably below this altitude. 

As a part of the Electra training program, 
the company gave special attention to the 
need for training in the Bendix Flight Di- 
rector System which was installed in the 
Electra and was otherwise new to the line 
pilots. The ground trainer in which the 
captain received approximately five hours of 
initial training on the Bendix Flight Director 
System had installed the conventional three- 
pointer altimeter and not the drum-type 
altimeter which was actually installed in the 

The instantaneous vertical speed indicator 
installed in the Electra does not possess the 
lag typical of older instruments which rely 
solely upon a calibrated flow from the dia- 
phragm for the initial indication of climb 
or descent. In this regard it can be stated 
that this type vertical speed indicator pos- 
sesses characteristics which arc definitely 
superior to those of older types. 

In at least one respect, however, the dif- 
ference in presentation must be regarded as 
significant so far as this accident is con- 
cerned. This instrument installed in the 
Electra is calibrated m such a manner that 
a given displacement of the needle rep- 
resents a rate of climb or descent almost 
three times as great as that shown on former 
designs. For instance, were the needle of 
the older instrument displaced 90 deg. 
downward from its normally horizontal posi- 
tion, it would signify a rate of descent of 
approximately 750 fpm. This same relative 
position in the case of the Electra instru- 
ment would signify a rate of descent of ap- 
proximately 2.300 fpm. 

In this connection, it should be under- 
stood that a proficient instrument pilot 
typically accomplishes more than 100 visual 
fixations per minute while flying solely bv 
instruments during a maneuver such as an 


instrument approach. Any one fixation upon 
a flight instrument for the purpose of estab- 
lishing a particular condition of flight such 
as airspeed, altitude, or rate of descent is 
generally a small fraction of one second. 
For the experienced pilot, therefore, it is 
common to rely upon appioxiinate pointer 
position rather than conscionslv to read the 
numerical indications associated with each 
pointer position. Such a tendency is. of 
course, heightened at night when precise 
reading of instruments is more difficult even 
with optimum instrument lighting. Accord- 
ingly, there is a strong suggestion that a 
pilot with limited exposure to this particular 
instrument might be led to accept an exces- 
sive rate of descent because of a general 
appearance of instrument indication being 
within a range normal for an instrument ap 
proach when using the older instrument. 

A computation of the times reported over 
New Rochelle and the La Guardia Range 
Station indicates that the groundspeed of 
Might 320 on the approach between these 
fixes was approximately 129 kt. A compu- 
tation of the times reported over New 
Rochelle and the La Guardia Range Sta- 
tion by the five flights preceding Flight 320, 
and an analysis of the winds aloft reports 
at Idlewild International Airport and sur- 
rounding areas taken at 1900. Feb. 3, and 
0100, Feb. 4. indicates that Flight 320 

would be making its approach into a mean 
wind of approximately 25 kt. from about 
210 deg. I he indicated airspeed between 
New Rochelle and the La Guardia Range 
Station appears, therefore, to have been in 
the order of 150 kt. At this indicated air- 
speed and at the power settings which the 
flight crew were using, a rate of descent 
higher than that necessary for this portion 
of the approach procedure appears to be 

Rate of Descent 

.According to the testimony of the flight 
crew, the aircraft passed over the New 
Rochelle marker at 1,500 ft. The procedure 
called for the flight to cross the La Guardia 
Range Station approximated 4.8 mi. south- 
west at 800 ft. At 140 kt. indicated air 
speed, this distance would, in a no-wind 
condition, require approximately 2:03 min. 
to traverse. Since the flight had approxi- 
mately 700 ft. to descend between these 
two fixes, a rate of descent in the order of 
350 fpm. would have sufficed. If the pilot 
at New Rochelle were to adjust the attitude 
so as to obtain an apparent 350 fpm., based 
upon his experience with the older vertical 
speed indicators, he would have realized be 
tween 700 and 1.000 fpm. The result of 
an excessive rate of descent would lie for 
the airspeed to increase. The evidence of 
record shows that the airspeed was in fact 
higher than the 140 kt., to which the crew 
testified. 

We regard it significant that the ground 
trainer in which the captain received initial 
training on the Bendix Flight Director 
System had installed the conventional verti- 
cal speed indicator and not the instrument 
which was actually installed in the Electra. 

The possibility of misreading either the 
altimeter or the vertical speed indicator 
could hardly of itself satisfy the Board's 
search for a probable cause of the accident. 
There exist far too many other sources of 
cross-check for the pilot: moreover, the 
copilot has full facility for monitoring and 
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cross-checking through a completely inde- 
pendent flight instrument panel. Presum- 
ably, misinterpretation of one condition of 
flight should not normally result ui gross 
displacement of aircraft position. However, 
preoccupation with any one other cockpit 
problem may set the stage for a dangerous 
drift from a desired flight path when a 
certain combination of circumstances exists, 
particukulv when that environment includes 
any insidious or misleading assurances of a 
safe flight condition. 

The Eclipse-Pioneer autopilot, model 
PB-20E. used by American Airlines on its 
Electra airplanes is designed to permit com- 
pletely automatic control of the airplane 
from initial climb through an ILS approach. 
Automatic navigation and approach, and 
automatic altitude and pitch trim control 
are incorporated in the system. An auto- 
matic ILS approach utilizing the PB-20E 
Is possible only where a glide path is suit- 
able paired with a localizer course. Since 
no glide path is available, an automatic ap- 
proach could not be made on the back- 
course of the La Guardia ILS. 

Testimony of the first officer and flight 
engineer indicates that Capt. DeWitt was 
making a "heading mode" autopilot ap- 
proach and that the autopilot was still en- 
gaged at impact. In this method, the pilot 
uses the autopilot as an intermediate sys- 
tem to operate the flight controls instead 
of operating them directly through the con- 
trol wheel and rudder pedals in the con- 
ventional manner. 

The airplane is steered by selecting a de- 
sired heading on the course deviation in- 
dicator; the autopilot then directs the air- 
plane to this heading. Capt. DeWitt had 
been using this procedure during the entire 
flight after the takeoff climb. According to 
testimony, he was actuating the pitch trim 
wheel, which is mounted in the autopilot 
controller on the pedestal to his right and 
slightly aft. with his right hand and was 
leaning forward in his seat to reach around 
the control svheel with his left hand to rotate 
the CDI cursor just prior to impact. Since 
no glide slope is available, proper altitude 
over fixes must be checked solely by refer- 
ence to the altimeter. 

The F.AA-approved portion of the Elcc- 
Ira Airplane Operating Manual contains no 
limitations as to the type of approach for 
which the autopilot may be used; nor does 
it establish anv minimum altitude limita- 
tions for use of the autopilot. While it is 
recognized that the autopilot system in- 
stalled in the Electra is capable of com- 
plete automatic control of descent path and 
direction in an ILS approach, the Electra 
Airplane Operating Manual specifics that the 
autopilot must be off before leaving a hold- 
ing point for final approach. 

Although Capt. DeWitt had made many 
actual instrument approaches to La Guardia 
Airport in other than Electra aircraft, and 
had made several simulated instrument ap- 
proaches in the Electra. the Board could 
find no instance where he had made a 
previous backcourse ILS approach to La 
Guardia Airport in an Electra under actual 
instrument conditions. Records were not 
available to determine how much previous 
experience Capt. DeWitt had in making 
simulated or actual instrument approaches 
in the Electra using the "heading mode” 
autopilot setting. 

Most of the wreckage was found within 
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Executive interior of Sikorsky S-62 amphibious helicopter seats nine passengers, can be 
converted in two hours for cargo carrying. An S-62 with de luxe interior is touring India; 
another will tour the Gulf area next month. An S-62 which nosed over in the Housatonic 
River, Conn. (AW Dec. 7, p. 35) will soon begin mihtarv flight tests; a fourth S-62 is in 
FAA certification program. Fifth, with troop-carrying interior, is at Westland Aircraft. Ltd., 
England, where a dc Hasilland Gnome turboprop engine is being installed. 
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a 200-ft. radius circle, the center of which 
was located approximately 4.891 ft. short 
of the threshold and 610 ft. to the right 
of the extended centerline of Runway 22. 
It was determined that the horizon director 
indicator and course deviation indicator 
would indicate full-scale deflections if any 
aircraft ware approximately 300 ft. to the 
right of the localizer centerline and approxi- 
mately 5,000 ft. from the localizer shack. 
The lateral displacement of this aircraft from 


the localizer course is excessive and indicates 
that the pilot might not have been main- 
taining proper alignment with the localize! 
course during the latter portion of the ap- 
proach. The captain’s and first officer’s 
RMDls, when removed from the water, read 
205 deg. and 219 deg., respectively. Although 
the heading indications of the two RMDls 
reasonably agree with the instrument ap- 
proach heading to be flown, neither reading 
is necessarily that of the aircraft heading at 


Executive S-62 Seats Nine Passengers 
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Grumman Hydrofoil Reaches 90 mph. 

Grumman XCH4 hydrofoil craft, developed under Office of Naval Research contract, has 
attained speeds of more than 90 mpli, (AW Aug. 3. p. 34). Unit shown will test various 
hydrofoil shapes. 


aircraft was flown on autopilot in the head- 
ing mode and with the naps in approach 
position. The landing gear was extended 
while passing over New Rochelle at 1,500 
ft, and the pilot established a rate of de- 
scent which he believed to be in the order 
of 350 fpm. Because of the different cali- 
bration of the vertical speed indicator as 
compared with the instruments used by the 
captain during almost all of his previous 
29,000 flying hours, the actual rate of de- 
scent was between 900 to 1.000 fpm. until 
checked by Capt. DcWitt. The captain’s 
altimeter indicated an altitude approxi- 
mately 125 ft. higher than the actual alti- 

Sincc the captain was utilizing the 
autopilot, his corrections of altitude and di- 
rection were somewhat slower than would 
normally be expected in a manual approach. 
Because of the excessive rate of descent, 
the aircraft descended below the minimum 
altitude prescribed for station passage. When 
crossing the La Guardia Range Station, the 
captain's altimeter indicated approximate!) 
600 ft., which was slightly less than 500 ft. 

When passing the range station, the pilot 
lowered the nose of the aircraft to estab- 
lish a rate of descent of approximately 250 
fpm.. inasmuch as this rate of descent, if 
held for 60 see., would bring him to an in- 
dicated altitude from which a visual landing 
may easily have been made to Ritmtav 22. 
On passing the range station, he established 
a descent of from 600-S00 fpm. Approxi- 
mately 20 see. after passing the La Cuardia 
Range Station the aircraft passed through 
an indicated 400 ft. altitude which was 
slightly less than 300 ft. above the water. 
At this time the flight engineer and first 
officer observed lights below the overcast. 
In accordance with American Airlines' Op- 
erations Specifications. Flight 320 could 
descend to a minimum of 350 ft. indicated 
altitude. Approximately 125 ft. of calibra- 


tion and setting error in the captain's drum 
altimeter would mean the aircraft actually 
could have descended to 225 ft. Brief visual 
check on the instrument panel indicated 
only a very slight descent and it is possible 
that, expecting to find the 100-ft. pointer 
somewhere in the vicinitv of 250 to 300 ft., 
he mistakenly accepted the indices on cither 
side of the drum when, in fact, the 100- 
ft. pointer was already approaching approxi. 
mutely an indicated 1*25 ft. The illusion of 
a safe flight altitude with the limited visual 
reference available over sparsely lighted areas 
such as the Rikcrs Island Channel at night, 
is not an unknown phenomenon." Further- 
more, because of a dike located between 
the end of Runway 22 and the water of the 
channel, the threshold lights which are 
slanted at between three and five degrees 
would not be observed by the crew of Flight 
320 unless the aircraft had been at or above 
the following elevations when at designated 
distances from Runway 22: 

3-dcg. 5 -deg. 

Distance Slant Slant 

i mi. 79 ft. 132 ft. 

i mi. 159 ft. 265 ft. 

} mi. 240 ft. 400 ft. 

1 mi. 338 ft. 530 ft. 

1} mi. 400 ft. 665 ft. 

U mi. 47S ft. 798 ft. 

li mi. 557 ft. 929 ft. 

2 mi. 637 ft. 1,062 ft. 

Under these circumstances the descent con- 
tinued for the tew seconds remaining until 
impact was made by the landing gear and 
right wing with the water. 

The reconstruction of the flight path ac- 
complished in the foregoing paragraphs 
might well be adjusted for some additional 
altimeter error not previously indicated or 
disclosed during the investigation. Hovv- 
" See footnote 5. 


ever, we are of the view that if such an 
error did in fact exist it need not have been 
of great magnitude to permit rationaliza- 
tion of the factors involved. 

CONCLUSIONS 

The Board concludes there is no one 
factor so outstanding as to be considered 
as the probable cause of this accident. On 
the contrary, the Board has found that the 
accident was an accumulation of several 
factors or errors, which, together, compro- 
mised the safety of the flight. 

The Board believes, after exhaustive and 
detailed investigation, tlwrt Flight 320 flew 
at an average ground speed of 130 kt. be- 
tween New Rochelle and the La Guardia 
Range Station. Using winds aloft data and 
time-over-fix data received from aircraft that 
preceded Flight 320, the Board has deter- 
mined its indicated airspeed over this area 
to be approximately 150 kt. The aircraft 
passed over La Guardia Range Station at a 
low altitude, possibly as low as 300 ft., but 

C bably not higher than 500 ft. The crew 
limited visual reference following the 
range passage; the first officer and flight 
engineer observed lights just prior to impact. 
During the instrument approach, the cap- 
tain's altimeter was indicating at least 80 ft,, 
and possibly as much as 12s ft. above the 
altitude at which the aircraft was flying 
owing to calibration and setting errors. 

Just prior to impact, the aircraft was in a 
shallow descent, in approach configuration 
except for landing flaps and landing light ex- 
tension. and was maintaining approximately 
130 kt. groundspeed. Capt. DeWitt was 
flying the aircraft on autopilot "heading 
mode" during which he was controlling alti- 
tude by manipulating the pitch tmn wheel 
with his right hand and controlling direction 
by rotating the CDI cursor with his left 
hand. Impact occurred within seconds after 
the crew received and acknowledged clear- 
ancc to land. The testimony of the first 
officer and flight engineer concerning the 
simultaneous misindication of both drum 
altimeters could not be substantiated by the 
evidence of record. The possibility of fail- 
ure of the captain's altimeter was examined. 
However, the Board 1 relieves there is insuffi- 
cient evidence available to substantiate this. 

The Board believes that even though the 
accident probably resulted from the cap- 
tain's neglect of certain essential instrument 
references, it could have been prevented 
had the first officer followed prescribed op- 
erating procedures, and been fully alert and 
attentive to all his cockpit duties throughout 
the approach. 

As a result of this accident, the Federal 
Aviation Agency, on Feb. 8. 1959, as a 
"precautionarv measure," raised Electra 
nmmmmis. Upon the installation of the 
conventional three-pointer type sensitive 
altimeters, the restrictions were lifted. 

During this investigation considerable 
testimony was presented concerning Ameri- 
can Airlines' procedures and techniques em- 
ployed in the operation of autopilots. The 
Federal Aviation Agency testified that it 
had not issued any policy directives with 
respect to the use of autopilots in the vari- 
ous possible types of instrument approaches 

While the Board considers that fully 
automatic front course ILS approaches using 
an autopilot coupler may be basically sound. 
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it is the Board's opinion that autopilot ap- 
proach criteria and limitations to all air 
carriers should Ik- established, taking into 
account the particular autopilot used, the 
aircraft involved, and the approach facilities 
utilized. Accordingly, the Board has recom- 
mended to the FAA that it initiate a study 
of air carrier policies, procedures, and tech- 
niques for employing an autopilot for instru- 
ment approaches and take whatever action 
appears appropriate. 

Testing New Equipment 

Although, as indicated in previous sections 
of this report, the Board does not believe 
that altimeter malfunctioning was a major 
factor in this accident, it is convinced that 
the searching investigation of the altimeters 
as a result of this acciderrt lias disclosed the 
need for changes in the procedures used to 
approve such items of equipment and instru- 

Units such as the Kollsinan drum altime- 
ter, the Eclipse-Pioneer Might Director Sys- 
tem. and the PR-2U autopilot are approved 
for civil use by the Federal Aviation Agency 
under the Technical Standard Order System, 
In obtaining approval for his product under 
this system, a manufacturer certifies to the 
FAA that he has complied with all of the 
specifications and has conducted all of the 
tests contained in the appropriate TSO. 
Tin’s certification by the manufacturer con- 
stitutes FAA approval, and the manufacturer 
is free to market his product and a prospec- 
tive purchaser, such as an airline, is then 
able to install the item in an aircraft with- 
out further substantiation of the product. 
Typically, FAA's ISO program does not 
require in-service suitability testing of items 
that arc approved, nor does it incorporate 
specific quality control standards. Further- 
more, evidence developed during the Board's 
investigation and public hearing on this 
accident indicated that FAA had no over all 
definitive program for monitoring routine 
service difficulties on TSO items. 

Service testing of novel designs before 
Rcct installation is authorized would be 
very instrumental in uncovering design 
deficiencies in a product. The incorporation 
of specific quality control standards in the 
TSO and/or direct surveillance of the manu- 
facturer's quality control organization by 
FAA inspectors would insure only lugh- 
quality products getting into service. Closer 
momroring by the FAA of minor difficulty 
reports on newer TSO items would detect 
trends before a serious failure or malfunc- 
tioning occurred. T hese Board views have 
been conveyed to the FAA. 

The Board also believes that the carrier 
lias definite obligations in this area. In view 
of the novel presentation of the drum altim- 
eters. the Board finds it difficult to under- 
stand why American did not at least incor- 
porate this instrument m the Electra cock- 
pit trainer used bv the flight crews during 
their Electra training. Although this would 
not have been as beneficial as a more exten- 
sive preservice test evaluation of this instru- 
ment, it would at least have provided the 
flight crews with some experience on this 
important safety instrument before they used 
it in actual scheduled service. Similarly, the 
new instantaneous vertical speed indicator 
would have been a desirable instrument to 
incorporate in the cockpit trainer. In addi- 
tion, added emphasis should have been 
placed on the difference between these new 



Diversification means many things to the people who are contributing their 
talents to Rohr's unchallenged role as the world's largest producer of 
components for flight. It means a variety of interesting assignments and the 
opportunity for personal growth and professional expression. Diversifi- 
cation has led to Rohr's record backlog of nearly a quarter billion dollars 
— 64 percent in commercial contracts — assuring unparalleled stability. 


Rohr's diversification is symbolized by the jet power package pictured 
above, containing 5000 Rohr-built parts, and the Rohr-developed honey- 
comb brazing process shown below . . . 


from men who can contribute to the 
company's continued leadership in the aerospace industry. Write to Mr. 
J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corp., P.O. Box 
878-A, Chula Vista, California. 
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UNUSUAL ENGINEERING SUCCESS 

can be achieved in the creative climate 
at Martin Orlando. Talented young 
engineers and scientists carry big 
assignments in challenging electronics 
and missile programs. New projects 
and an expanding engineering depart- 
ment present rewarding opportunities 
to men who can manage and staff im- 
portant new assignments. 


WORK WHERE YOU WANT TO LIVE 

Engineers have discovered the fun 
of fishing, water skiing, boating, 
and swimming in the 54 lakes in- 
side Orlando’s city limits. They 
cook out more, spend more time 
with their families out-of-doors, and 
play more golf every month of the 
year than ever before. 



FOR OUR FREE BOOKLET, write 
Mr. John F. Wallace, Director of 
Employment, The Martin Company, 
Orlando 16, Florida 



SKILLED ENGINEERS, 

scientists, and produc- 
tion men moved into 
a new facility in Or- 
E lando, Florida, just 
two years ago. Work- 
£ ing in the stimulating 
environment of a new 
$21-million plant, these 
men have written a 
most unusual growth 
record for five major 
electronic and missile 
I projects and several 
advanced research pro- 
grams at Martin Or- 
lando. The professional 
advancement of the 
| men who manage and 
I staff ambitious new 
i programs has kept 
| pace with this rapid 
| progress. Investigate 
new programs in Com- 
I munications, Guidance 
and Control, Reliability 
and Quality, Radar Sys- 
| terns and Operations 
I Analysis. You may 
I move into a ground- 
I floor position by send- 
I ing your resume now. 
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untrammeled 

IN KANSAS 

■ Out here 

in Kansas there’s still space to breathe. You 
can still drive your car to work in minutes, 
think in a free creative environment on 
dynamic projects undimmed by soot or smog. 
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submarine 

detection 


DESIGNERS FOR 

advanced 


Electronic engineers with a well rounded 
background to participate in a unique research 
and development program. 

• Qualified mechanical design engineers includ- 
ing structural thermo-dynamicists in tmslfial- 
lenging.new field. _ 


SEND RESUME OF YOUR QUALIFICATIONS TO MR. WALKEK 
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opportunities in 
systeins development 



Capturing Logic in 
a Magnetic Web 




flux patterns provided by toro: 
atterns are possible. And inst 
a; destructive, thus limiting 1c 
multiaperatured core, read-oi 



is not your primary interest, you might be 



Right now, there are several key openings in IBM’s ex- 
panding research and development staff. If you have a 
degree in engineering, mathematics, or one of the sciences 
-plus considerable experience in your field, why not 
write, describing your qualifications, to: Mr. P, E. Strohm, 
Dept. 524M4, IBM Corporation, 590 Madison Avenue, 
New York 22, N. Y. 


You are invited to visit IBM wl 
the American Physical Society 


■v York City for 


IBM 


INTERNATIONAL BUSINESS MACHINES CORPORATION 



ADVANCED MILITARY SYSTEMS 
TECHNICAL PLANNING 

iiiSE— 

new 
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Florida, 
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Vitro 



Honeywell 
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Radak Technicians - 




1A. FPS-iG. Nike. M- 
•IT. MPS-9. SCR-.WI. 

(’PS-6. FPS-.I and -TM 

FPS-20. ■” 

• COMPUTER PROGRAMMING 

• PROPULSION AERO-THERMODYNAMICS 

I.Lckground in elec- 

^ § 

EXPERIMENT INCORPORATED 

t fitra 

LABORATORIES 

DIVISION OF VITRO CORPORATION OF AMERICA 
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EMPLOYMENT OPPORTUNITIES 


CHRYSLER MISSILE DIVISION 

HUNTSVILLE OPERATIONS 


NEEDS 

FIELD 

ENGINEERING 

MANAGEMENT 

PERSONNEL 


-ass 


would like to discuss with you our openings for Super- 
rs and Sr. Missile Maintenance Engineers if you: 

• have flight line maintenance experience or equiv- 
alent, in electronic, electro mechanic, and/or 
hydropneumatic systems in addition to formal 
education ; 

• would like to learn a complete Ballistic Missile 
System; 


of the long term I 



ciassifieo Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 




AVIATION 


ary 25, 1950 



Sy.,,, 



^Vcros.ey 





LETTERS 


Two-Part Engine 

This is in reference to the Curtiss W right 
two-part engine, in your Nov. 50 issue, p. 





number of 
ire than 50 


My personal research is the result of hav- 
ing hail to design, machine and test ouMny 

designs, as none was available in the proper 


It seemed then, as it does now. that it was 

to the propeller, so later I laid out an ideal 
four-cycle function, wrapped it around a 
circle and optimi/.ed the least number of 
parts to operate it. Mechanical details assail 
the shosv of firm interest bv some engine 


The workings of the Curtiss-Wright en- 
gine svere explained and sketched for me by 
one of their engineering representatives, so I 
may say that the mechanism of mine is dif- 
ferent and it oscillates less mass of metal and 
is simpler machined per given displacement. 

This motor is in the 10-plus lip. range, is 
5 in. across, and weighs 2 lb. (less ignition 
and carburetor). This, too, is proposed in the 
multi-layer version for higher power, but the 
optimum of course is one unit only, of the 
proper sire. It is proposed as a throw-away 
power head for outboard and certain other 
uses, due to its utter simplicity and low cost 
of manufacture. 

Certain business people contacted about it 
earlier held that there is no present market 
and no future for anything between the 
four-cycle piston engine and the true jet 
turbine. Of course, this is not so as the jet 
turbine is not readily throttlable and is a 
fuel gulper at low speeds. Above all, its first 
cost is out of all proportion for lightplane. 
speedboat or car applications. 

Now that Curtiss-Wright’s initiative and 
vour publicity have broken the ice of com- 
placency. it will be most interesting to watch 
the development of this old and suddenly 
new four-cvcle turbine principle. 

J. J. Szakacs 
San Diego. Calif. 


Array Conferences 


cnee held at Fort Monroe. This confer 
ence, as reported by Mr. Hut/ (AW Dec 
14. p, 54), was supposed to brief reprcsenta 
lives of the aviation and electronics com 
panics in the Army's requirements in avia 


Several persons, including myself, from 
m» companv attended and were disap- 
pointed. Most r f tl c nfor itio i s ; con- 
tained in a set of mimeographed notes (for 
which one of us had to stand in line for a 
long time). The material given in the 
briefing could have been included in the 
notes with possiblv another sheet of paper. 
Although the proceedings were classified 
confidential, the level of information was 
below that usually given in Aviation Week. 


stvintion Week icelcomes the opinions 
of it, rentier, on the issue, raised in the 

""tiers to the Editor. .Motion Week. 

330 W. 42nd St.. Nets York 36. IS. V. 
Try to keep letter, under 500 north null 



The briefing was scheduled for two days, 
but one day would have been enough. A 

Indicated on the agenda, but tile actual 
talk was of the most general and superficial 
nature. Of particular annoyance is the fact 
that the Army promised a better briefing at 
Fort Monmouth on Dec. 17 and IS on 
avionics and surveillance. 

Wc sent representatives to these briefings 
also. The results were the same; a super- 
ficial rehash of the Fort Monroe Falks. 

Inasmuch as the Army wants help and 
information from industry, we feel that the 
Army should be willing to give out useful 
information. 1 estimate that this go-around 
cost industry about one million dollars. 
The amount of information transferred from 
the Armv to industry was negligible. I 
wonder if the Army will be surprised if in- 
dustry returns the compliment. 

Name withheld bv request.) 

An Electronics Engineer 
Rochester. N, V. 


Pilot’s Reaction 

iliis letter is directed to "Airline Passen- 
ger" in the Letters section of votir Dec. 7 
issue ("Pilot's Pay Cut." p. 1ST). 

I thought the "open season" on airline- 
pilots had quieted down. I thought wc had 
run out of self-appointed experts, and I was 
sad. Now, I again feel all is well. However, 
do not let me misrepresent myself as being 

ner presented by many contributors to the 
Letters column. I am prejudiced. 

1. I lmsTbecn a pilot for 52 years. 

2. I have been an airline pilot with a 
major carrier for 20 years. 

>. During this time, 1 have laid mv job 
on the line some 75 times by CAA/FAA 
and company physical examinations, and 
some 50 times by proficiency and transi- 
tion flight checks. 

I am. therefore, humanly sensitise to the 
sudden avalanche of experts who so dog- 
matically know what's wrong with the pilots. 
Certainly, pilots, like any grouj), are de- 
serving of a certain amount of justified 
criticism. However, the theme flowing 
through almost all of the many letters conies 
to the surface, and is particularly significant, 
Mr. "Airline Passenger," in your letter. 
Your beady little green eyes are showing. 

Much as I hate to, I’m afraid 1 must still 
further upset your alkaline balance. With 
the normal procedure on jet aircraft being 
to strap 150 passengers encased in 265.000 
lb. of tin to our posterior extremitv and send 
us out in the dark at 600 mph.'. plus the 
heat from Pete on this and other matters. 


With respect to our "behaving like pigs.” 



Airline Safety 

The hard w on safetv record of the sched- 
uled airlines has fallen badly in the year 
1959. One other item of significant change 
has accompanied this sickening drop. Gen. 
Quesada has taken over the reins of the 
FAA and the relations between the pilot 
group and the government agency have de- 
teriorated to a sullen distrust. 

Safetv runs the range from the tangible 
to the completely intangible; from the test- 
ing of materials to the morale of the in- 
dividual pilot in the cockpit. 

1 remember several years ago when the 
pilots of one of the major airlines were in- 
volved m an unpleasant dispute with man- 
agement. and dircctlv following this dispute 
the-re occurred three major crashes. Cer- 
tainly this is not scientific cause and effecl 
information, but human morale can be a 
rather unscientific area. Mr. Quesada would 
do well to stop spending the taxpayers' 
money on his "crash program" of jump seal 
riding and align his agency with the pilots 
to preserve the team spirit wc need to re- 
cover and improve otir excellent safety 
record of the past. 

Mr. Quesada, vour program of fear and 
distrust and maximum fines for infractions 
of confused regulations can only be fol- 
lowed by a “Crash Program." 

Ricu.vnn Oakley 
Captain. Capital Airlines 
Ann Arbor, Mich. 


Quiet Jet Launching 

To provide quiet launching of jet aircraft, 
a truck could be used to carry the plane to 
flying velocitv. To power the truck, a "cold 
water rocket" could be used. The truck 
would carry a tank of water; this would be 
pumped to a high pressure and ejected as 
reaction mass. The pump power would come 
from a conventional gas turbine engine. 

If mass of truck + plane = 10' kilograms, 
and flying speed is 60 meters/second, a water 
ejection velocity of 200 m/sec. would re- 
quire a mass of water equal to 55,000 kg. 

If acceleration to living speed takes 1 5 
sec., the power needed would be 40 mega- 
watts. ( Actually somewhat less power would 
be needed since the plane’s engines provide 
some thrust.) 

In this manner, the plane is brought up to 
flying speed very quietly, and then is 
launched with wheels up. Hence it has less 
drag and needn’t use as much thrust. Tin's 
should please the neighbors as long as they 
don’t mind a little rain. 

EnMnfascn SC " Ll 
Cambridge. Mass, 
Harvard Universitv 
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